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W ffl * 

tvx^i-^mmmMiimio^mm, mz.&mm. wmm, fornix &&&&& 
¥(omm& x T*/*. itYi^ffimtz if ^m-r 

f • rr. — ^ — 3 i^X (Biochem. Biophys. Res. 
Commun.K 2 6 3i, p. 3 9 8 (1 9 9 9^)], 

mm-rzmmz, m^mm^ h^m^m^m k mm*rz ±mmftm*wi u 
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r#^e— j kw&tizmmm&n<D— mx$>z> 0 M^^-cra, Wym&<o 
MM**i/^4-i?-7T^? (e g 5) ra, mfc±i&&t5tifr-y-y-7T ^ y — 

^^(O^m^mx^^^f^ ^&jB£U flfc/Mf©- (^-Tt-^) *SEI±£: 

*n£>*vcv*5. roi 5 fcE g 5 G>aMBfcov<*-CB:, ft#i*A^*-*»4«ttl&«!l 
Srfflv^t ^SHlllao»*f3&*feWfe* i *!:$^^TV^5 [-fe/u (c e 1 1), 8 3i, 
p. 1 1 5 9 (1 9 9 5#0, 5*r — • ^-7* • "tr/V • /W^ni?- (J. 
Cel 1 Biol.), 150t,.p. 975 (200 Om, m^M^, 1 7t, 
p. 4 3 9 (1 9 9 9^)] c 

(Cell), 8 3t, p. 1159 (199 5^)] 0 fcfcFFtZG e n B a n k 
access ion number :X85137, NM 0 0 4 5 2 3, 
U3 7 4 2 6 i: UT^Wr*— ^K^M^flX^o t hE g 5 bttm&Wfc 

v^77y*^y^x;i/A^OE g 5 Zm^fcimr 1^*^—7* J^yx - 
t^/ 3 t/V • 7*7 ^ - • t-f i y ^-X • • a^-x^i- (P r o c. 
Natl. Acad. Sci. USA), 9 6i, p. 9106 ( 1 9 9 9 *Fh 
<<*-<fr$X M?— (Biochemistry), 35 p. 2365 

(19 9 6 mi tmm<?>m&:&m\<\ ±mm^x^m.vr^ he g 5©n*w 

TVl' • ^7* • /<>f ^"D ♦ 7"^ 7. h y — (J. Biological 

Chemistry), 276 p. 25496 (20 0 1^), ^^M)-- 
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/Wtov/- (Chemistry&Biology), 9#, p. 989 
(2 0 0 2#)]„ 

t M^iim^*5ttS E g 5 (D&m*. HHfc^JftJRfe if KH»£$*b5 £ £ h 

-j-^B-f-/U-T^J^^ — '^'^-4^^^—^-^-y''^-~^-^^— (P r o c. 
Natl. Acad. Sci. USA), 9 9t, p. 446 5 (2 0 0 2^), 
US6414121B1], 

19, -^opji^Jfilfflflaiim^H^a^S (M;tfc£, JB& ^ SB^, 

^^m^a o^^j^uT^rMT*fe^^#^^^§ [s^nafgoi/ 

9 8 2 7 8^, iMIO 2/5 6 8 8 0f, ffl^iBBO 2/5 7 2 4 4-S§\ 
M/yX"fy«t;l/'/^^D^ (Trends in Cell 
Biology), 12t, p. 58 5 (2 0 0 2f)] o 
tfEg 5^mii.^tt^^-r^#;i LTI^ 
(Monastrol) [IM^i^;* (Science), 286 #, p. 971 
(1 9 9 9^)], *-i-/V^mm& ®MI0 1/9 8 2 78f), 7xtf 

r^mmw mm^mmo 2/057244 -5§o, h y ^^mmw as 

m-^mmo 2/0 5 6 8 8 0-f-), S?fc Knfc'y ^^aifft: (i^H^O 2/ 
0 7 9 1 4 9-J§\ S^klBfgO 2/0 7 9 1 6 9-§0 ft if ;W££n-CV^ 0 
^Ti^T^y ^Plfti LTte, *y b6 (S TAT 6 ) mm\$m 

20 0 0-2 29 9 5 9^ H^ilBfg 0 1 / 5 6 9 9 4 -%) 0 £fdft®?£te, 
ACEHE^tt^if^-f-5^^ (H^IB09 3/2 2 3 1 1 #PPS6 2- 
5 3 9 7 6-^-, i^^—r/U • ^ • /^^"yf^l/zi. • fr*%;V • yf-^^^ 
(J.Bangladesh Chem. Soc), 5#, p. 127 (1992 

m), &£xjffim^&&m~rz> %<d (mm^mmo 3/0 5 1 s 5 4-^-, 
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• Hr-f • ffj^-rtV • ^r^* h V — (J. Med. Chem.h 4 4f, 
p. 44 1 6 (2 0 0 1¥)) &%Rt>tlX^Z> 0 

tit, 2ftfcT^=^s*fctt*#i^*aia£*^rt-5^T^T5/y 

(i^UlO 1/5 6 9 9 4^-)*3j:t)«2^^Ty-/«^-r^^T^ ? Ti/y 
^ff^ft: (#i2 0 0 0-1 5 9 7 5 6f) ^P ) J^tV^5 0 £ £>l^ 2^^^ 

e^/v-ssr^-f-s^T^ryy xfi#frt>^bttTv^ (^^^by-'t^-^T 1 

Bt^yy^«3^!)^ (Chemistry of 

Heterocycl ic Compounds)^ 3 5^ v p. 87 (1999 



*mw\z, ut(d (i) ~ (5 6) Km-tZo 
(i) -jRS: (i) 

(I) 

& Sfctt-C (=W) R 5 {5£"K W{^m^*fc{«^ig^;=lr*b. R 5 te 



4 



WO 2005/035512 PCT/JP2004/015293 

— NR 7 R 8 [5£ck R^^tfR 8 ^— £fcfcm#oT, tK^^> i^tt< 
iory-zK I^tKlMWiil, -or 9 (5£<£, R 9 tefu!BR 6 £ 

mmx*&%) &tcte-NR 10 R 11 tt*,R 10 &£T$R 11 nm-t.frtemte-oX, 

-/k «mt> u< ^a^oisaT/i-^=/K ggi*> u< \mw§kv>*sWT>v* 
mm*m&tirz>) «r*-*-a» % ^.ta^R 7 tR 8 i>mm-t^mm^t-m\^^x 

lit L< i^f MgiS^MtS] SrgH"} *r*U 

-C (=W X ) R 12 [aSf. WMi^Jl^^fc^m^^b. R 12 {^tK^11 

g^t b< ^Bm^Smr/w^^/K IitU<l«^^^n7;^;K g 

y 1 nmmm^ tc^nm^m u r 1 3 ^emt u < n^m^i&mr^^ 

fitt< J3^g&<£>4&07Vi^=/K lifeL<^iIO#il7;v^=/K g 
b< li^ti©;/^ n T/l^/K f^t< ft^fi^7 y -/W^fctegglt) 
L<^ft©IitS^^t), £fcte-NR 14 R 15 R 14 *5J:t^R 15 
tePJ-^fcteS&oT, *mm*. fi'bt<^fi<Z)«7^/K g&t>u 
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tit L< fi^f ^©^SSSrMtS) 

R 3 te. 7KlSf>R§H\ IHt>t<^ESI©«7;^;K g&*> b< te#«&<D{g; 
n T/l^/K gglk b < li#ft©7 y -/i^fctegl&k b < VZ$?WWk<omM^ 

R 4 f^ gmkbOi^g&o^T^/K UW±h\^<\-Z^m&<OfeB.T;v?r~ 
/K MWlh b < te!£e&<D«fc7Vi^=/K g&& b < f2j£g|&c7} i/^ n T/l^/K 
gm^ b< li^OI y -/i^fcteg&fc b< (i^oliaS?rtt*\ 
*fcf*R 3 ^R 4 ^— ^^oT 

- (CR 16A R 16B ) ml -Q- (CR 16C R 16D ) m2 - {5£*> % Qtei£&rg\ g& 
& b < fe^m&O? W V^fc^iX^ n T/W=^ l/^Srit U m 1 *3 «£TJ?m 2 
— £fcte^&oT0~4<Dgffc£^1-^ ml £m2f£|13B#l;iO £te&£>1\ 
R 16 \ R 16I \ R 16c *5J:I^R 16D {iP— ^fcf^^oT, TkiftJDIHPx 
gm^b<f^«moffi;aT/V=3r/V, —OR 1 7 [5£4U R 1 7 te*5if 
b< te^g^ie^T/l^K g&& b< ^S^OiS^T/^^/K gt&& b< 
te§£gm<£>l£MT/l'^=/K gglfc b< Mt©^^P7;V=3f/K f^t< 
^©7!J-;K gmt>b<f^gm»1i^^ -CONR 18 R 19 (^f, 
R 18 *3j;^R 19 «lRl-*fc^^oT, 7k§(fJjjH\ gi^^b<^gm^©aT 
/ix^/K emti b< mtW.Wk<o&CT;vtr~;v^ gmt> b< li^ti©ISia7;^ 
~/K g^t> b< [i^ii(Dv'^D7;v^K g&t> b< fc#g&<£>7* V —;v±f^ 

itmwkh u < m¥w&<vmmmm*m~ft)\ t. tusr 1 8 1 r 1 9 

-SO 2 NR 20 R 21 R 20 &£XfR 21 fe^n^timm<DR ls #i3:T$R 19 b 
IS^T/l^K i^t< fi^©^7;l'^=/V > g&fc b< f*#g&<73«& 
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/^fc«S^l 1 feb<^Bm©mmmS^t-) Sr*-f], — NR 23 R 24 [sSf, 
mt>L<te#fit&OltI$f§tg, -COR 25 (5£<K R 25 {*7KmiE^ I^L< 

im%k<OT y -/KT 5 y ^i") 3;fcte-S0 2 R 26 R 26 tefimt>u<te 
^ii©^7^^;K t^L< Ii^li©ii7;^=/K U< 

©7 y -/v*fcf*mmt> u < li^iioiiis^tt) tattm. 23 

i-S] £fcte-C0 2 R 27 (^^> R 27 f*7K»®^ f^'bU<ii#ft«7 
Iifct<fi^»W7;^=;K Iifct< «#sm©{Smr/v^ 
~/K ©&t> L< \-Z$?W.Wh<Di/f P7/V^K b< Ii^ft07 y — 

f*s^ijb<«^e^o^^^i-) «r*-*-a\ ^fc«R i6A ^R i6B t)b< 

teR 1 6C b R 16D ^-i(^£oTWf^i L s ml*fciim2*S2 £Lh<Dg§5: 
WilOR 16A , R 16B , R 16C *5«3;T^R 16D ^|^— XhMftoX^ 

Xh&<. P^i-^~o(D^jg^c:^-r5R 16A . R 16B , R 16C *5J:rj?R 16 

D te^ti^fo-mzt£<>xMi&$:j&mvx-b£^} &mir>xmistbz>?-7i?T^ 

( 2 ) R b < tt#fttife©i£»7Vi'*~/K m^t> L < f^f^OT y 
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(3) R^e&^lXte^e^iS^T/i^/K m&h\^<te#mM<v4SMT 
;v^r^7V^tc\i-c (=w) r 5 (5£«K wtektfR 5 }-zMUkmmx*tb%) -efc 

5(1) IB^OfeLfi^lJo 

( 4 ) r 1 -mm&h u < fi^em^T y — /us fckmm t> u < 

(5) R ^Jf^t) L< f^tg|©T !J (1) IB^^Il^J, 

(6) R 1 *m&h^<fe#m&<Dt&mT^*c~frX3bZ> (1)1B«<D^:M»J 0 

^Tv^-^fcs (i) mm.<D%mmMo 

(8) R 2 ^7Kmm^ «m^b<^Sm^©^T^=3r/^fc» 
-C (=W X ) R 12 (5£«K W^it^R^^^tvtulBil^tt-trfc^) 

(I) ~ (7) (DV^tL^-IB^O^Ljffi^Jo 

O) r 2 ^-c (=w x ) r 1 2 , w^^^R^f^tu^MIB^Pia-e 

£>5) (1) ~ (7) <D\^fbi)^Z.UWL<DtfMMMo 

(10) R 1 2 ^et&t> b < H^fiOlSiT;^/!/, mmt) b < fi^tt©{g 

i/^P7/^/K'fe5 (8) (9) la^^ll^iJo 

(II) R 12 ^fIt)L< f^m^cOig^T/^/VT-feS (8) £fcte (9) 

(12) R 12 ^{g^T/V=3r/^fe6 (8) (9) |5^<D^tJffi^Jo 

(13) W^S^jg^fe^ (8) ~ (12) OVN-f^ra^O^iJB^Jo 

(14) r 3 asgm ^ b < te^etk^&aTvi^/K em u < (i^feoisi 
(i) ~ (13) <D\,^tbfrfcmm(DffiMM%)o 

(15) R 3 ^g^^b<^m^»T7^/V-T^6 (1) ~ (13) (D^ 
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(16) R*&ftiSMBMtrA'*A''X*1bZ> (1) ~ (13) m^tlt>MBM<D$i 

(17) R 4 i>m$k t> b < HgHMfc©^* n T/l^/K W&h b < »#It^7 

y -/i/*fcttf git u< tt^t ^tifs-cfcs (i) ~ (.16) (D^-rtiMz. 
(i 8) R 4 ^m.m-hv<^m.^(DTv-^ta-im^:hv<i-±^mm(Dm.m 

g|S-C*>5 (1) ~ (16) OV^tb^fE^feiM^iJo 

=-;v-x?hz> (i) ~ (i6) ov^^fciam^M^Jo 

(20) R 3 iR 4 ^-«oT 
- (CR 16A R 16B ) ml -Q- (CR 16C R 16D ) m2 - (^, Q, R 16 \ R 16I \ 
R iec x R i6D^ m i^j;t^m2^tt^tu|Si:IllttT'feS) Sr*-f- (1) ~ 

(13) <D\,^-rthfri<z.m&(DW;mmmo 

(2 1) R 3 a 4 «|^oT- (CH 2 ) ml -Q- (CH 2 ) m2 - (5£*, 
Q, ml*3j:U«m2{«tt-€tVHfilBi:lRlS-efe^) (1) ~ (13) (Divf 

(2 2) Q3S©m^L<te#ffm<D:7^=l^T?fc£ (2 0) *fc« (2 1) IB 

(23) (i) ~ (22) <D^-fftfrfcmm,<D?-Ti?T>ry ^mm&*tzi**:<D 

(2 4) (I A) 

R 2A 
R3AN-N 

(I A) 

R 1 ^ MlB£H3ire£>t9> 
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(a) r 1 &m&h u < xmw&<omkTA'*^ mmh l < tzitw&<oqmT;v 
^-/v*fcf*-c (=w) r s tt*p, w&£T$R 5 te*:}h^thMmtmm-vfoz>) 

T*$>5£#. R 2 \ R 3A ^i^R 4A f«tb^H&iaR 2 , R 3 j3j;tFR 4 i:iiT' 
■fe^vV-CfctK ^oR 3A *fd^R 4A 0— ife-flS;* ^VV-Cfc «3 x flfe^* 2 -^"^ y :/ 

(B) R 1 ^«&*> u < li^f^jSli7^^=;v*fcfj:iifc b < te#g&tf>^ 

h ?) x R 4A «:gm*> u< tt^t^©7 y -/w*fcfi«mt> b< ?^e^m*^ 

(C) R 1 1 L < li^IHOT y -;K'$)5 i # , R 2A te-c (=W) R 1 
2 0£4\ w*5J:tJ?R 12 {«^tbttflB^PI^i?feS) «r*U R 3A « 

- (CH 2 ) k NHS0 2 R 3B [5S<K k«l~6(DSm^U R 3B teg^kb< 
te#e&o{£l&T/w:ar/K fMt< telH^m^iS^TA'^/K Slk^ b< 
l^|gt7;P^^;v, — NR 7B R 8B R 7B *5j;TJ«R 8B {«^tT,BUlBR 
7 #J;tJ*R 8 £|iWr*&5) - (CH 2 ) k NR 7C R 8C k tefufE 

^^fc^ R 7C *5j:T^R 8C f«tb ; e^tfrlB<DR 7 *5<t^R 8 i:^T^S) * 
ten- (CH 2 ) k NHC (=0) R 7D (5£*. k«ftrlSi:lll*t?fo«5, R 7D f» 
1BR 7 £|1«-C&5) Sr«U R 4A f»ISR 4 ^l^tt^fc^} -C«$*lS^TS?T 

(2 5) zas«iEiim^-T?«>s (2 4) &m<o^Ti?T*s v ^mmtt&fcn^om 
y-/i>&itnm&h^<\mm&<o^mmmmmx~hz (24) *fc^ (25) 

(2 7) R 1 ^mt) L < fi^f ^©7 y -;K'$>5 (24)'*fcfi (2 5) IS 
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(2 8) R 1 &m&hV<ft&m&<07*-A'~?t>Z (2 4) (25) IB 

(2 9) R 1 ^f^U< tt!£ff&<D{£i&T^-/V-efc5 (2 4) £fcf* 

(2 5) m&m.(o^TVT^v >mm&tLttte*<Dmm¥mm®£hzi&o 

(3 0) R^^tiKT/V^/^feS (2 4) (25) E*W>^TS?T 

(3 1) R^S-C (=W) R 5 (5£4U W^^t^R^^tb^tbfltrlBt^-Cfe 
5) T*fc5 (2 4) Sfctt (2 5) fB^^T^T^y >1Ji*fr*fcr±-t©aSMft 

(3 2) wtfB&afjjs^-ejfcs (3 1) mm<D^Ti?T^vi/Mm&titcfcZ:<Dm 

(3 3) R 5 ^-NR 7 R 8 (5£*K R 7 &£XFR*fe^tl^foMmkmmX*3bZ>) 
(3 1) *fer± (3 2) lEifeO^T^T^y VW^^fc«^(D^S^^ 

(3 4) R 2A tfs-c(=o)R 12 (5*+^ R iz \-zmmbmm-?$>z>) -c*>5 

(2 4) ~ (3 3) (DV^tb^lS^O^T^T^y >-f|^^fcf«oma^ 

(35) R 1 2 fr^fisHib 5 (34) Um<D^T i?T *S V ^Wm^ it 

(3 6) R 3A #^&t>L< m$UWk<omBCr;V*r;V-X?1bZ> (2 4) ~ (3 5) 

(3 7) R 3A #&- (CH 2 ) k NHS0 2 R 3B (sS^, k *5 £TJ«R 3B («tb^tt 
HfriB^HWCfeSK - (CH 2 ) k NR 7C R 8C <5$tfVk, R 7C *5 £tj?r 8c «^ 
^■etbSWBtra«6t?«)«) (CH 2 ) k NHC (=0) R 7D (5£«K k*5 

xxfR^te^ti^timmtmmx'&z) -e&s (24) ~ (35) <d^-tm^ 

(3 8) R 3A ^- (CH 2 ) k NHSO z R 3B (:&*, k ^ <fcTj?R 3B f«;Jv£*L 
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ffimtmmx°hz>) -e&s (24) ~ (35) (D^-rM^mm^r^r^v^ 

(39) R 4A ^a^t> u< i*^ai©7!) -/^rc\tm.mi> u< iz3¥w&<d% 
^mmmmmxhz (24) ~ os) c»v^tt^fs«o^T^T^y 

(4 0). R 4A ^g^t. U< »^I^©7y — /^fcS (2 4) ~ (3 8) <D\,^ 

(4 1) R 4A ^g^^u<^Sm^^^=^*fc}*«^^b<fWS^^ 
rcn^T'feS (2 4) ~ (3 8) (D\^^mz.WML<D^T -JT V V ^mm^tlit 

(4 2) R 4A &7^~SUX*%>Z> (2 4) ~ (3 8) OV^^l-IB^(7>^T^ 

(43) (2 4) ~ (4 2) (o^fLt^z^m^r^ryv^mn^tM't 

(44) ( 2 4 ) ~ ( 4 2 ) <D^-fM*K1BM<D7'T i?T V V Vft^flc* r±-t 

(45) (2 4) ~ (4 2) OV^tt^ClE^^Ti^T^y ^Bl^*^c^ 

mm*, 

(46) (2 4) - (4 2) (D\,^frfr\zmM<D^Ti?T^V>mmfc-£.fcfeJt 

(4 7) (1) ~ (2 2) (D^-?tifrK<mm<D ! ?-Ti?T>?y ^mm^tz.n^(D 
(4 8) u)-(22) (D^-rtifrizL^m^T^Tyfv ^mm^tc^(D 
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(4 9) mmm^i<Dm^fcib(D (1) ~ (2 2) W'Ttlt>*K'GM<D?-T&T 

(5 0) MfflM^^E g 5B«!l«>*i3SOfeft© (1) ~ (2 2) (D^-ftlfr 

(51) (24) ~ (42) <D^iTM>iZ.^M(D^T^T^V >WtmW*Lltt±*: 
E g 5 ©j&#*r«fco 

(52) . (24) ~ (42) <DV^tt^d|B«<O^Tv?T^y ^^^fcf^ 

(53) (24) ~ (42) <D\,^tlMCWm<D^Ti?T^V >^m{£'&tz.}tt 
(5 4) MgU^v^E g 5|ffl.«!l©t4jt©fc«>© (2 4) ~ (4 2) (D^-ffh 

(55) mjfemmmt>zm&<of&mffl<D$m<nfz#><n (24) ~ (42) 

(5 6) £dttaflRla>»3t©fcX>© (2 4) ~ (4 2) (D^-rM^mmn^Ti? 

WT, — JK* (I) -<*m£ti>Z<k&®&&T*-~ Bt£ (I A) -e^SttS-ffc-g^Sr 
^ttb^tUt^m (I) *5±tWb^ (I A) £V^o fdl<D^#-§-^^^OVNT 

— «k (I) *jJ:tf— j»5£ (I A) o^So^^v^, 
(i) MT/W^/K f&$fcT/l'=i:3rv\ »7/^;V7 ^ / J3 i^^ilT/V^/U 
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^/K s e c-Zff-/^ t e r t -7*?vK ^V^/K y-^^vK ^HT'Of 
^*/yK ^y^/K / -/K ^e^fc^fctf £>;}l,5o SNSflRT 

( i i ) ASKr/V^-A-* tttt, ^J^WnWH*fctt^lftJR©^*»[2'- 1 0 

^=3Hr~/K ^C^—zK ^^—/K y*=/K x-fe=/^if^fe»f btbSc 
(i i i) fiftTA"*^* Ltll #y^^E0^fc^^O^f!:2~l 0<D 

A, ^^-/K *-*^~A, /—/Is, 7* Aft ¥&&ifbftZ>o 
(i v) ^nm/vatft #J;i^mtfc3~8(Diyy oTA3vV\ ^flcft 

(v) ry— /k 7 y it^r y -^r $ / or y ^/Wi: lt ft, 

fcma-zy v -o-y^=/K trpy/K tryvVw t°7^~A % 

-r^^y*y/K f^yyA, byryyA, ^ryyA, ^y^ryy/K fr^ 
r y y /k ^-y-y y a, w^r/ y a. t° y $ ^=a, ^ v k y a. -y y-r 
v k y a, ^/fr/ y /k ^vy^ ^ ^y y a % ^^y h y r y y a, y 
/k -ry^yy/K ^yy^K fy^Afcirasfctf fettSo 
(v i i) litsittii, w^«atjtesi«§if«, ±xs,"^vin^^mmm 
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^/w^y^w ^^/^y^/K tv^ysv* ^/v^y/, t^yp 

S^-=¥ y 7 — A\ fh7tKah°7 — J^ii b*& tbVf £>*L5o 
(v i i .i) g^i-5«i(llS^^-»Ki^oT^S^S«*SI«^b-CH:, -Wl^. 

yy^/K fcV<y$V, fcX7^~/K ^tVyi;-/K 7v?U^;K Tif 

(i x) ^nmU'i UTtt, WillM3~8©^oWl/^ * 
1, 2-7^^1/^. 1, 3-7^^1/^*50:1^1, 

(x i) flKfe®»T^^;K f^7;v^-/K 
IB**©, 0*L<ttl~3<*\ 

Apyy, t fp^x ^y, -ho, rs?K, s/tv* 

£ Ltlt, PI— *fctt^oT^*.ri«iJM»[ 1 ~ 3 <D, 
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(a) turn m— tnzte&ftoxmz-itm&iki^scD, 

^te. MiB^m^a^T/v^^^^^^mms (a) £ngsi-efc£k 
mmtz, mmommi&mTfr^*->fc#>tfz>w.mm (a) tmmx&z) 

v~-Mz.&iirz>m&& (x i i) £ngir?&5h 

-CONR 28 R 29 <5£4», R 28 *5i;-a«R 29 «llI— ^fcf^^oT, 
1~3<D X 

mstSx HuiBmmi/^nT^/Hcijoftsttms (b) tiRiat?^^), 
sm^ u< \-i^m.^k<o&.T;v^-/v^ (ifi«7/^^f^}c^ij- 
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tMt< {i^«m^>T y ■ — a* mw&T y -/^K^t^m^m^ ^ib 
.©tury- ynn*5»t»wa6 Uii) fcnaa-cfcsh 

_ NR 3o R 3i [-^^ R 3o ^xx^K 3i itm—^tcnm^^x, 
st^sft, Huisoa^i/^nT^^r/Hc^^^e^s (b) tmm 

ttZ>W&&&s mU<oWWs?uT;\'3cMz.$5ttz>WM:'& (b) tm 

gi&t> u < fi^t^©t^7 y -/v (ittr y -/w^it^iM 
" ^we^@mTy-/Hc:$5^^g^ ( x i i) tmmxhz), 

^lE^em^m^s^^^fims (x i i i) ^noii-c-fcs), * 

17 



WO 2005/035512 PCT/JP2004/015293 

(b) tmmx-bz) ^tat 
mmmfc&nzwwLm din) tmmx&z) ^m-r^ 

fci, ftulBO©^>^nT/^/HC*5{t5g^ (b) t^-Cfe^), 

^7y-/wcfcnt5t^l (x i i) 

m^nt^^ttsmms (x i i i) kmmx~$bz>) &m-rt>\ ttfciz 

(x i i i) £^/&-r5>, 
-C0 2 R 32 R 32 te 

Smog^^T/w^/M^ttS©^ (c) £|!?l!rc*&3h 
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fct, tm<OW»^Tfl'*MZ.&ftZ>W»£i (c) b¥\mx»3bZ>), 
ft, liirlBcDS^mT/i'^/MJi&ttSffl&S (c) 4:RII*T»*>5K 

mm^ u < «^ft©7 y — c^s&r y —/nc* »* sttsit mww 
&TV—Mzm-fz>w&& (x i i) ^pi»t?*>5), 

8&X9R£K:&rt£flra& (x i i i) fcRJITefcS) 

-cor 33 R 33 teitff!B£>R 32 tmrnx-bz), 

-NR 34 R 8B <5£*, R 34 *3«tU«R 35 (i|^— t-fctemftoX, 
1~3© X 

mm<ow.&T;\'*cMz&vz>m&:M (c) tmmx&z), 
m&h u< fi#©m^T y -a- c^g^r y -/MJi&ttsmmgte, mis 

<Dm&TV— MZ.$5\?Z>m.®& (x i i) £pht?*>5K 

©fMisst^itsiis (x i i i) tmmx&z), 

«IBOflKfery— /Wd*5tt5Wa6 (x i i) iHitfcS), 
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-O (CH 2 CH 2 0) n R 36 (5£4U n(il~15(^If^U R 3 6 
-S0 2 R 37 Kt, R 37 f3 

(x i i) ^i^«t?fc-5), «m^u<(^em^ism^ {&wm 

( x i i i) £H«-e;fc5K r^y, i&mr^/i-T^ y 

_ NR 38 R 39 R3 8 : j 3 J- tJ?R 3 9 (4 ^.^ tt | ff | 5(DR 3 0 ; J 3<tt5R 3 

mTV-Mz.%>tfz>mmm u i i) ^irrfcsK 

tMfltfcit^Itl (x i i i) iina^fe^), 

-COR 40 {5£f, R 40 fi 
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mm-x, im(Dwmfcm'fr*Mz.&ttz>wMM (c) tmm-v&z). 

ifriBogm^T^^w^^^^e^ (c) £ngii-e&£K 
og^ry-M^ttasms (x i i) ^lua-efcsh 

— NR 41 R 42 (^:4 J > R 41 *3J:tJ«R 42 ^^tbMIEOR 30 *5j:t^R 3 
-OR 43 [5£<K R 43 te 

•5«m^^> itm^m^T/l^/WC&tfSgmS (c) tmmx* 

s (c) f^tKi^iiory^ (.mmmr 

i) tmrnx-hz), titcn 
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mm8mmmm\z.&ttz>w®M (xiii) tmm-?hz>) 

-S0 2 R 44 (5£*> R 44 f»IB^>R 40 i^-efc-5) 

5 *ib© 5 £ — » * o $ tt 5 emmm 

*5(t5f^S (xiii) £l?3«-efc£) Sr^-TS>, 

-N + R 45 R 46 R 47 X~ R 45 *5j;tfR 46 telU— *ytH:S*o-C, iS^T/V 

^«r«-r 7b\ * fc « r 4 5 £ r 4 6 & mm-r 5 s»dk^ 1 —mz * o tiits * 

-or 48 [sS'K r 48 « 

ra> MiB^mm^T/^/wc^oft^ems (c) tfpgarefcs), 

b < te^g&or y -/u (ff^r y -/HJi^ttsfiSii, #ibo« 
mry-yHcjo^^gms (x i d tmm-?&z>). %itn 

wmmmmz&vzmMm (xiii) tmmx'&z) 
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-sr 49 o^*, R 49 mm<DR 48 tmm-?&z>). 

-SO 2 R s0 Kt, R 50 {i 

w&h u < ^m^^mr/^^ i&wWkfcmr ;\s*Mz.m-y z>m&m*. 
w\ HfriBogm^T^/H^tt^gmm (c) tmmx~tbz>)^ 

t7!J-;H^*5it5SglS (x i i) ^PliiT'&SK 

mitm^^*5it^g^ (x i i i> £ii?ia-?£>3h 

— NR 5 1 R 5 2 (5fc«K R 51 *5J:^R 52 f«tt^HMiaOR 30 *3j;tJ?R 31 ^|WI 
-OS0 2 R 53 R 53 {iHillSOR 50 i^-efeS) 

***/<D&kT , *"*vHfo$h ti&TA'trs.A'* mscr/m-—^ ^o7M;K 

t y -^ii^r y -/ux-^xdt y -/unsa-. m*ats. »g?-r sMMFf- t— 

UK {g^T/^—zl' (i iK tt7;W^-;l/ (i i i), ^p7M^ 
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(i vh ry-^ (v), mmmm (viiK mm-r^mmm^t-m\^^x 
i&j&ztizmmmm (v i i i) isi^oyy ( x ) tmm-e&y, v&ct?v 

(x i i) smry-zK tury-A'^^ gmry-yur^ y^ii^em^ 
^oyy, tKn^ ^y, #/i^=¥^ 

&g (f) tLTf^ R-*fcH*ftoTf|jttflB!ai-3©, 

7^y, 

b < li^It©fili7;i'^/i/7 5: y mw.W£MT ;v*;vt 5: y tcifctt 

mfzm&m*,- Mm<Dm&&mT/u=x*i/frm-fz>w&m (f) fcism-eife 
s)> 
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m&<ommsmTA'*Mzs$i-fz>w»a& (e) tmmx-hz), 
MfBofimig^T/^/w^it^gms (e) tmmx*hz>)^ . 

glSti, iitrfBOgm^T/t^/WC&ttSg&S (e) fcPJgn?*>5) % 

m&h u < fi^em^r y —>y wmmr v -/w^tt sgm^ ( g ) turn 

tKn^ v/77, ~hn x 

«5IE<7>giafS0T/w=i^v'^*3^5gmS (f) £PfiT-fc5h 

Mft<DW&igMT/i'=i*i/\z33tfZ>W®M (f) £H3IST?<fe5), 
75/, 

g&k b < ^t^©ift7;^=3r^7 5 7 MM7;v^/P7 5 / Kl*5tt 
■Sg&Sfct, tm<DW&EMT/i>=**is{c35l'tZ>m&& (f ) ^HOiT^fcSK 

*5tts*tfc£«\ iinE©WMftjRr/^=»^-^*3tt5«jju6 (f) tmmx«& 
«) 
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v-Mz&vzm&m ( g ) tmrn-ehz). 
tfriB^emTy-7Hc*3tts«ms (g) 

offifery— /nn*3»7SWi3£ (g) tmm-e&z), 

(DWmrV-MzWtZW&m (g) 

mrv—Mz.^n^mmm (g) tuit-fes) 

(i) hmmx-h*), &CT>Vr~)v^ ismr/u^—fr, ^^P7;Wj;^ 
ny^f«tt^ttMIBO{g;^T/v^^ (i iK ^TVl^-A- (i i ih ^ 
P7/^;v (i v) *5j;U?^ny^ ( x ) tmmx^'O, ^ttT^/i'T^y© 

<DTv-^^\mm<DTv-^ (v) tmmx*fo<9, m.mmm. mmmr^/, 
mmm**is&£Tmmm^*<DMmmmu&temm<Dmmmm (v i n tmm 

( x i i i) m&^mmmmmm&xTfwmimmmv ? ^©i^fiiii 
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m&mmmm<D o ^omm^mm.mmm^^mmir^mmm^b~m^^ 
sms (x i i) (Dm^T*&iftcmfctoz-, bti% 0 

tt&m (i) (Dmm^mmm^th^mmm-t\.xi-i, m^mmm., mwtm., 
v ^mm.ts:b*(Dmmwim., mmm. s y-^^mm.. t^mmzzo 

% ^Mftb'ommfrhifbtiZo 

(i) (Dm&mizo\,^xmwir% 0 

i/X (Protective Groups in Organic 
Synthesis), — Is (T. W. Greenes) ^\ ^3^- !7^y 
- • 7^ K ; fVX • Wfy K (John Wiley&Sons 

Inc.) (198150] teb'&m^&^bK&V), Mtolk&m&WStt&Z b& 

So 

lk&® (I) tt, ^T<DX@^v>^i~5::i:^-e#5„ 
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fc&m (i) ©5^ .z&m&m.*x$>*), R^^R^tio^^^tMt 

^©^J^m^-CfeS-fb^ (Ia)S, iMfO 3/051854 ^-12 
«<0^rjfeT^fc(«^C^DT#bnS^^ (II) ^T^Iti^V^ 

R 2 R 2 R 2 

R3 X N-N Xei - 1 , R3 N-N XS1 - 2 , R3 N-N 
rA^S^NH;, R^S^Xi r^R 1B 
(I I) (I I I) (I a) 

B&t> U< «^mmoi£aT/^<5r^/V, gglt> L< K$fWM<D1&WiT/^3c 

iai - 1 

fb£4& (III) tei^— ^/i' • • If • <5r 5: ;fr A* • y D-^TJ —-tr^ ;v - 
3 ^ 3.z=.^<— v'g i/X (J. Chem. Soc. Chem. Co mm u n . K 8 # x 

p. 8 7 3 (i 9 9 8m t£bi£mi&<Dxmx^±fe^tbb\mvxmm:irz>z.b 

-ft£t>%, ( 1 1 1 ) ft&m (id ^mmmx^tn^mmtmm^. 
i ~ 3 o hv$j*s mmwz text -zftf-^tz L*(DmffiMit 

5#H9~4 8^Si^$^r^^«t VttJ&1rZ>i/T>?-VJ±m.$: 
Mi^tta^^y ?A£l~3 0St»Lt,-5 0°C~2 0 OtXD^O 
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077^ (THF), 1, 4— S?;*-3Mf->\ N, N-^p< f;^;VA7 ^ K 
(DMF), N-^^t°ny K>- (NMPh 7kft£^fc&fb*K -ftb £r#2Sn? 

mm, Steffi. 3V4Mft}£&3blft>tiZ> 0 ^tih^n^f^tmits 

mfrnmtems-f- h v mt-r v v &j»%:z&to*-it&. mmm-r h v vj±x 

3S5ci" 5 r £ J: 9 f»f5 £ t N £ - £ * < 

ffc^lfe (I I I) £«3frr5££fc-C#5o -T^^^x (I I). 

1-30 ^*^>_hl3^!l^LfcM5gm^^ «tt5l ~ 3 0 ^*<D_h|S-e^b 

mm^, -5 o<c~2 o ot©ia©ii-e, 5^~4 8H»^t5ci:ia 

•Hfrg-fcl (I I I) Sr«afi1-5r^t>t»*«„ 
X@l -2 

ffr^flb (la) tt % Jb|B©XSl-l-C#fc*bS^k^ (I I I) a~30^ 
M<D (R 1 B ) p M q (R A ) r (5£*, R 1B «MIB^PaT^«9, Mtt^X, 

iU p*S<fctfqfc3:|^— tfcttA4otl.*fcJ42Sr*U r ft 0 ~ 3 c^g^S:^ 

i~) o. ooi~i^«038^jRftbjK©#«ET. -so 

°c~2 o o , c©ra©tas-e % s^ra—s oi*nsjts$*«r. ^c^oa^-rs^ 
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/JvW^ T-feh— MJ/K Bffik=?VK THF, 1, 4 - v^^rl^ 

^^)VH^^y>(^) s<9WJ±, ^nnfc^ (Ti?h~hy/i-) a?9S?!7^ ^ 
^y^Ttf/l/Tt M — K If* (1, 5-S^o;^*i^c^) = >y<7vK 

Hf f y ^^/i^*^ >\ by (o-mi/v) *^7^y, i, i' (s? 

7x^;l/^7^y) 7xD-fey, 1, 2 — If* (e?7x-/U*^7>f 7) 7"n^ 

>\ 2, 2' -if* (i?7x^^7^;) -l, i' —\f±y^-;v^ 1, 2- 
a, by 31 f/w7 ^ ^xf/ur s: >\ h y !7-As Tk^b^j y 17 

(I a) ©Hs R^S-c^C-R 10 [xfK R^fllitKl^t 

i~3 ik&m (I b) fi % WT^xm^v^St-rs-ir^^tSo 

R2 R2 

r sJn-N ™ 2 ^ r3 N-N 

(iii) (ib) 
(5£cK X\ R 1C \ R\ R 8 *3J:t5R 4 tt-t^nS?raB^l^il"C*>5) 

i^-a-tt db) « % m&&i<DTmi-i'Tmt>tiz>{k&fo a id 
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5 0WHC = C-R 1C (5£* x R ic tewmtmmx»foz>) 0. 0 1~ 

ist©^7^!?^«!i#fiT> mmmx^ta^mm^mm^, -50^ 

T?#5 0 Z<Dk%, 0. 0 1~2 0^<Djg^^»l^J^iB^ EiJ&*fem£&Z 
= hy/K h^xy, Wm^A' s THF, 1, 4-^^^ DMF % NMP, 

» ^tv^A, ^nnt^ (T-feb^hy/^) a^v** Aft if^fclf b;ft,5 0 

ansftSfcbnfflifc l-cwu 0a a. rib- y ^-/w**:^^ by (o-hy^) 

7^y, 1, 1' — If* (^7 4 ;) y^u-tls^ 2, 2* — (i? 

y^^/uftxyj /) -1, i' 1, 2 — tf* 

4 ;) ^ x 1, 2-tr^. (i^^/i^;*:?^ /) 7"o/<y, a^telSO. mte 

it\&m&vxm^z>zt&x% z> 0 

«*9at*C*)S'fb«fr* ( I c ) W\ #P 2000-159756 if ld|B«fe<^^ 

<li^ii©tt7/l/#/l'tfcl4-C (=0) R 1 2 (5£* % R 12 «tufB^IH^-e 
*>*) X&Zfc&W (I d) fit, (I) ©5 t>R 2 ^ 7 K^M-?-e$ 5 5^5tfe 
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l~3*fctt«ffi©»]£ifc5~l 4-T*nt>tl&fc&to (I e) it), ^TOItt 

H R2B 
R 3 N-N M4 . r3 N-N 

(Ie) (Id) 

t>(Dt^f)t< tt«©fia7/^;^fctt-C (=0) R 1 2 (5*;^ R 12 {2 

jim 4 

(I d) fi, >fb-a-#J (I e) t 1~3 0^*C0R 2B X 2 R 2B f« 

(R 12 CO) 2 0 R 12 fimfl5^l^a-C*>S) iSr, MS^t?*fc«]@^^ 

0. 0 1~5 0S*©ai^**aaiO#«ET*feW:*#ffiT, -5 0°C~ffl 

= b/^^ H=^^vK THF N 1, 4-S^MM/, DMF, NMP 

>\ *?x.7a>t $ ^ N Tkm-fb^- h y t> a, 7kg^b# y * a x m.m*r h y * a x 

y ? A % h y x^f-fls? % y^n fcWT 5 V, 1 , 8 - v>T1f fc'v-y 

o [5. 4. 0] ?Wf?—7—^^ (D B U) N 4-i^y ^-/VT^ / t°y i^^^ 

tt&m (I) Z «jtjB§C^T*fc R^S-C (=W) R 5 (5fccK W 

*5J;T^R 5 ^^^|Bi:l^a-r?fc^) Xh^it^m (If) *5«fctJ« (Ig)tt, 
«3fiifeltf#feHS'fb'&* (I a -a) ^^^T<DJLm^^Wt1r^^bi^X% 
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Ig5-1 




R 2 

\ 



IS5-2 




(I a-a) 



O 

(I f ) 



(I g) 



Ig5 — 1 

it&® (if)ii \\&m (i a-a) wm^%tz.\m%tmm^, i~ 

mt^^-ff^, —Wkfr^, t°y ^!)i^n^n^ h (PCC) % j&^fb 
X@5- 2 

(I g) ft, ±m<D^U5-ixnibtiZ>ib&M (If) 

fx i~i o o^&(Dmm^mt^mx, -3ot~Iv^5^l(DMWfi 

g^rc^vK THF, DMF, Tkft^fcif b*K -:ft<b ^^T'^fcf^-a-bT 

^hy^A x 2, 4 -If* (4-^ f^>7xn;l/) -1, 3-v^T-2, 4- 
v ! ^^^ 3 i^>'-2, 4-^;V7n*(Lawesson' s f£3IK fif£||& if 

ft&m (I g) te£fc, tei^ (I f) ^*.«3&rgliM»t*J&, I4t, 
p. 1 6 9 9 (1 9 7 8¥)> ^LlftSfsS^th. hV< ttWOO 3/0 5 1 854f 
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(I) <Z>5t>, Z^HjD^-efc^ R^-C (OR c ) =CR'R l K 

^/v^*$(tse^}«i5mm{s^T/w^=/v^jottssms (x i) ^i^^-efe 

S(xi) £IWC*>3K f tfc L< tt^f ^©v-^ n 7;u=3r;u 
X/V3r/Wc*5tt5fil&^ (x i) kmmx~&%), titL<}i^I^7!)^ 

-/W£*5tt5«ms (x i i) tmmx&z) ^tcnmmhv<i^m^:(D^mm 
mmmmmmm^Mnmmmiz.&vz>mw!:& u i i n tn^s-?^) 

U R c f»lBi:^O^aT/W=3r/^^-r3 X*hZ><[k&!& (I hh *5«fctJ?Z^ 
Hil^-efc«9. R 1 ^-cOCHR a R b (5£tK R a *3<tt^R b («tb^tufBi:lnI 

it^s) xh%4b&m (i i) te, ^5t&ioxai-iT-#e>tb^,^^ (i 



(5£>K x 1 , R\ R\ R\ R\ R b &£T$R^ttfr^timmkmmXhZ>) 
I§6-1 




(I I I)' 



IS6-1 




IS6-2 




(I i) 
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fc&m (i h) \\&m (i 1 1) xv). mmmi (DTMi - 2 tmm\cvx 

116-2 

ik&b (i i) W\ ilEoxse-i-cWfettsftj-a* (i h) zmmmvizlt 

ttjiSttlffiKf'x 0 . 1 ~ 5 0 0 St©»-e, - 3 0°C~ 1 5 O'CflDlWOi&fi-?, 

Tirh^hy/K Bfflfc*^/K THF x 1, 4-S^=*lJ->\ 

DMFx NMP X f;>7/>$^v' K (DMSOh Tk&^fcifktK 

»56ife7 . 

(i) <Doib, ztfimMdSLttto*). R 1 ^ 

— CR e HCR f R 8 N R 3 4 R 3 5 K«f» % - R\ R f R 6 {3^ PI— £fctt^&o 

(xi) tiit^S) Srgl, R 34 &£ZfR 35 te*:ti^tbM1£.bmm 
-Cfc5] (Ik) te\ ^TOXmi-ioTt^jt-f-SClir^-ctSo 



(5£cK R\ R\ R\ R% R\ R g N R 34 *5j;t^R 35 f«^nBufBi:^ 



(i k) r*. i x^btizib&m (i j) «r*«g^*fcr«i3fc 

MI^CO. 1~1 o o^ft©5i^^4&So#^T,' 1~3 OOSiO 




(I k) 



it7 
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HNR 34 R 35 (5£*K R 34 &£TfR 35 te%:tl^tltmtmmx~foZ>) k 

T-feb^hy/K h/W^^ ftlte^/K THF, 1, 

Jj-^rt^ DMF, NMP, DMSO, ^fctf £>*L, ^*t£> tr^T^fcte 

m\rf~ v v VJ±s 7km<b* v & a, y ^H7km^ h y h y * 

A* b^rVK* M> a^^T 5 ^y^ntVUoc^/WT^^ DBU, 4-v> 
M3t*fe8 

ffr^lfc (I) <£>5^ Z&ffiMm^X-h*) „ R^-CR'HCR'R'SR 49 (5£ 
R'> R\ R"S3«tr^R 49 tt-t*L- 5 etL«&|Bi|^«t?S)«) XhZfc&m (Im) 

R 2 R 2 

R e R e 
(I 3) . (Im) 

0£*K R 2 x R\ R\ R% R f , R 8 S3«fcU«R 49 ^tt^tb^|Bi^-efc5) 

fta*** (im) fi, ^it& i xntbtizik-s-yo (i j) ^ mmmx&itts.mm 

«^^HI^C0. 1~1 0 0^4<Ojg^^^(D#^ETx 1-200^1 
©HSR 48 (:£*>, R 49 (iBtf|Bi:lIia-CfeS) t-3 0°C~2 0 0°C(DP^«Z)jaS 

/Jvl^ x T-feb^hy/K f/^^, 3rS/l^ % THF> 1, 
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>\ DMF, NMP. DMSO, *ftif**>rf £>*K fctt 

iMb-^-MJ TK^b^y mm$y °rhv h^K, hy^ 



lb^# (I) OH, R 1 ^ # A-^ 3 te-^#> (in) tt^Toig 



0£cK R\ R\ R 4 X R\ R i &£TfiR*fc*:tb^tltmkmmX-hZ) 

Yb^ (i n) r±x ai3£«feit?#6>*t5jb'a^ d j ) siis &® 

#ftTs 0. 1~5 0^*<Dal-^^^^7 y ^A&if-e, -3 5 0°C<D 

M^^mtVXtt^ 0!l;twe$?*nn* * Sfflfc*^vK DMF, 
T-feb>\ y^^/V<5rh^ (MEK), t>y^>\ yfcfc^rasfcif fett, 

til 8—0 6, 1 6-^^^V-5^if(D^^^V^— h^Zff- 

^ifds*»»f 6>tts. u-m, mx.^mt-r y y fr^itx v 
mtmi o 

it&m en ©h, r'^-coyr 6 ' YfeMmtmmxh*) , r 6 




(I j) 



(I n) 
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(iSf, R 2 > R\ R\ R 6a *5J:OTf«ttmMIBi:Pa^fcS) 
Igl 0 

ffc^ (I o) te, M5t^9*fc»#|B^3tlfel 3&£*T*#<b;ft£{b-^ 
(In) ^M^SfcfSji^ft^&tK 1 ~ 5 O ^*Ojg^^^b^lO#^E 
T, l~200^t©R 6a YH R 6 a jo £T$YteZ:tb^tlWmt p^T-fc 

S) t N -3 0t~15 0t:(Di©^T\ 5#P^~7 2B#|!^j&£i*rSi£fc:J; 

h/l^rc^ THF, 1, 4-^^^ DMF, NMP 

^tt, z.tib&m&-e&tctem-&vxm^z>z. t&x%z> 0 mm^mm 
su&ibT, \\&m (i o) (i n) sr«nffiKT**fcr±aia* 

ftft'K 1-200 ^SOii^^^>fb^jT\ - 3 0°C~ 1 5 ot;o^©iiT\ 
^^IS©#ftT^ l~3 0 0^i(DR 6a YH (iS^ R 6a *5j;t^Y{«^tl/ 

i$mhnmxih%') £-3o°c~i5o < C(«tf>t&^-e, 5^~7 2^p^is$ 

■frSii: ICfcoT <k§gSg-r£ ^ t ^T*# S„ 

T-feh^hy/K f/Vxy, ^ixf;v x THF, 1, 

So mm^m.mimitvx^ w*-\*mk^*~^ **^mkv ^, mt^r^ 




16 1 o 




COYR 6a 



(In) 



(I o) . 
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y kVl^c^/WT ^ >\ DBU, 4 - f-frT ^ J t° ]} XiMhtf h 

££>{£B'J£fei:LT N telN£> (I o) W:, to&4fc (I n) fcttifiaii ft 

l&BI* . 1-30 H3*<£>jg^ ftlS-a^Rl (DORSET, CO. 1-3 0'S*©8S 

#P#J<£>#;fcT> l~300^iOR 6 'YH (sSfU R 6 ° *5 J; Xtt tttl-ZtlffitB, 

h/l^c^, drv-U-^ THF,' 1, DMF\ NMP 

3»J i: UTtt, 08*. tf 1 - ( 3 -S?y f-7VT ^ J 7u fcVV) - 3 -^/VjU^i?^ 
(EDC). 1 - ( 3 - v*y f;i/7 $/^n fcVV) - 3 -^/v^/t^vM' 5 
Kfflfel& (EDC-HClh N, N' -^v-^ n^^vvl^/i^i^f ^ K 
(DCCh 1, 1' -^/Ufe^^y-zU (CD I) teZ&fotfbtlZ. 

^uMk urn ^j^f^N-t: Kn^i/n^N^^ 5: h\ 4 -^y f-fvr $ y t° y 



^> l-tKo^^h57^ (HOB t K 

ury— *?p#> (hob t -h 2 o) 3&^^*>rf e>*v«„ 

^•£•$3 (I) <Doib. R 1 ^-CONR 7 R 8 (i^ R 7 *5J:t)«R 8 {^tt^ttf 




Igl 1 




(In) (Ip) 
(5£t> N R 2 , R\ R\ R 7 *5it^R 8 {«tb^MlBt^-Cfe§) 



Igl 1 
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- 3 or- 1 5 ox;<Dm<DMmx\ 5^~7 2«it)ti, nk^xmmmx 
i 5 ox^(om<Dumx\ 5^-7 2ti?m&j&£itz>zbiz£^xmigirz^b7P 

T-tb^MJ/W F/Vxy^i/Uy^Slif/K THF, 1, 4 - v^^M^ 

dmf, nmp x t-u i?^tet*&&if hfr, z.tih&wsn-?t-itmm&vTm^z 

Z.k&X%Z 0 ^fc&ijifb&l^ LTii, #0xJ:£i&fb^~/K ^v«by 
/V-T 5 1^ y 17° n hV^^/WT 5 DBU, 4 - ^ f-fVT % J t" y S?^7fc 

*fcBUifc£bT, <bi^ (i p) tt, <biM^ (I n) **BftW;-c*fc»4ai^*# 

Jftt», 1 ~ 2 0 ^tOl^/ii^J(7)#tT^ i&35fc:j£ CO. 1 ~ 3 0 
^r!l(D#^Ts 1~200^I©HNR 7 R 8 (5£cK R T *5J:t5R 8 «[*tt-e*L«WB 
i^i-CfeS) i-3 0^1 5 0°C(Dm<DM.mX, 5^~72^r»^ 

g^ni^VK THF, 1, 4— 5?;*-3MJ->\ DMF N NMP N 

&Mk UTte, M^-fiEDC, EDC«HC 1 x DCC, CD I ttg&btf bflZ> 0 
Wmmt LTtt % M^l^N-t KB^>3A^K/f 5: h\ 4-^^75/ t°y 
S?^ HOBt, HOB t • H 2 03feif^3b»f ib*t,-5 0 
«3ftfel2' 

fb^#> (I) ©5^ R^coocHgtr&S-fb-g^ (I q) ^T©IS 
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R 2 R2 
R 3 N-N IS 12 , R3 N-N 

R 4^S^COOH r4^ s ^COOCH 3 
(In) (Iq) 

X©1 2 

(In) jl^ft^*, l^t~10 0Si©i?7^^y, (hVt^is 
V M i?T ?^f£l£b, -30 C C~ 10 0 ^(D^Oia^T*. 5 #R9~ 7 2 R#|?g 

*fdglJ2fe£LT. ffc^ (I q) H\ (In) DMF, THF, 

Dn^V* }£(OWm¥, 1 ~ 3 0 ^*<D^^ y ? ASfcttTMt-ffc-J- h y J*(D 
#ST, 1~3 0^»©3 ^ft^^/V-^-3 0^~1 0 0°C<D^(Z>ii^-T? N 5# 
M'- 7 2 NPWSlfe $ ^ - t K £ o T ^Mit-T 5 r £ dS-Ct § o 

3 

1*b-£4fc (I) <D?ib, R^^-COOHt'feSft^ (In) f«fc. £TFtf>X 

R 2 R 2 
R 3 N-N XS1 3 . R3 N-N 

R 4^ S ^COOR 6a R 4^s^"COOH 
(I r) (In) 

<t&® (I n) tt % SS*jgfe5, 1 O^fcfiil 2X*mbtlZ>fc&m ( I r ) £ N tK 

s^ttzK^tfa^jfemstf, i~i o oy$ aligns &i£s-c\ -3ot~ 
1 5 ot^iHjoiaarc, 5 7 2 ^wms-ts r. £ ^J; 5 Miff 5 ^ t &x*% 
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5o 



^M^-hy^A. T>^~T7k N DBU&if^&tf btb^o 

$£5£2fel 4 

<k&® (I) ©H, Z^ffiEJIJS^-efcS^-a^ (I s) & N fr^xhV--* 
Zf . ^uy-J * y • a^^fr^X (Chemistry of 
Heterocyclic Compounds) > 3 5i, p. 8 7 (1999 

Yb«a* (i) OH, ztfs-s (=o) -x&Zlb&m (it)it Mit&i- 

1 4X*nbtlZ>it&m (Ia)-(Is) «T<OXSic^VN3Kati-«ridS 



Igl 5 

fl*&* (It) ft fc&m (la) ~ (I s) £ £ N S^-^A- • ^ . . 
y-^^-f =«$^-^— i/ 3 >-X (J. Chem. Soc, 

Chem. Commun.K 16t, p. 90 1 ( 1 9 8 2 ' (JHB«©^rj5fe* 

"f-jfe*>*>, ^-a^fe (It) ft, «SB£$£l~l 4T*#£>*l5<bl^> (I a) ~ 

(i 8)^,38^*^^ i~ioo ol^M^JT\ - 3 ot~ i 5 o t: 




Igl 5 




(I a) ~ (I s) 



(I t) 
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1/7*7 ^— v^a yX (Comprehensive Organic 
Transformations),, R. C. 70>7^ (Larock)^? 
(1 9 8 9^) i?fc:SB*W>:#85] T?*fe«:-t^fcK:JpC-C^T5 r.i:fc-e#So 

09*.tf, *ifi* #tfti, *5fc#K »nvf^77 

5:i^< ik<DRj&iz.m~fz> z t h *smx& s 0 

ffc-a*^ (I) ©^ttt, &g|H4#, afiTAttfts 3te^Htt#:, EWtttt**? 

(i) <Dm.&J8mvt^b%, \v&m o) dsm^-t?#6>tbs^#^ 
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ft&ffyteik&m (i) (Dmmmm^^xnmmx'WLm'fZo 

U^iffll : t frfcJKffijfWJ&HCT 1 l 6 lzM-f'Z>i%MWgm i & 

HCT 11 6 mm (ATCCff : CCL-2 4 7) 3rlxl 0 3 l@/£^/V 
<Dfd^-C9 6 — :7V— f (*l^%tt!U l 6 7 O O 8) 

tzM, ztiizmmmz^vtz:m.mk&m*tox.x&fti oo M -L/^^t u 

i&tpfc, XTT {3' - [1- (7zL~/UT^y*/^-/U) -3, 4-fh7/ 

^ (Sodium 3' — [1— (phenylaminocarbonyl) — 
3, 4 — tetrazoli u m] — bis (4— methoxy — 6 — 
nitro) benzenesulfonic acid hydrate)} $lg 
(d^* • ^7^y^f>f 1465015) £ 

ll$PTOIiU ■WrvzfV-hftftytm^ W^^b'tiM, Mode 

1 5 5 0) £J1V\ 49 0nmi:6 5 5 nmt?O®^^rS!J^Ufc: 0 5f«ltm«J$lJ 

G I 50 <DW.mJjfe : #^o:/^4 9 0 nmf©KI^P) 6 5 5 nmT*<D!gbfe 

m& i o o%t v,^mm(Dit^x^mvtcmmx^h^tcmm.%mti^m-r 
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13* 





GI50 ( m mol/L) 
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0.53 


5 


0.17 


10 


0.18 


20 


0.20 


22 


0.083 


24 


0.22 


44 


0.41 


45 


0.47 


49 


<0.1 


55 


< 0.1 


61 


<0.1 


62 


0.16 


68 


0;19 



&mm2 : •E&5mmte*t*zmm&m. (1) 
fitii^ftt b E g 5 m&mvmmttfflt (cei d, 8 3i, 

p. 1159 (1 9 9 5¥)] Zm^KVXmMirZo H i s ^^^N*«Std»^ 
bfc^Jftfc bEg 5^mi~^^^^n^^/^^rS podoptera 
frugiperda VAs^/V?) (S f ) 9i^MlC^ 

(cm U Sfrfrte: J; 19 _hm^HHDl-r So ±?tf £r- y tr;VTJSv # ^ A \z.W$ U 
H i s ^^«rN**Hlil^UfcE g5^77^r^iIltMWn^ 

Eg5(DATPase iSte^SHtWdtift Oi'tf? • (The EMB 

O Journal), 1 p. 7 5 1 (1 9 9 4^h Xn^—7^ ^X ♦ 
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y K • ^fM" y • ^ - T^y^7 (Proc. Natl. Acad. Sci. US 
Ah 8 9t, p. 4 8 8 4 (1 9 9 2^)] ^##tu UTUlf § D 2 5mmol 
/L f^v^N, N' (rc^V^/W^^) (PIPES) /KOH (p 

H 6. 8h lmmo 1/L oc^l/^y ( 2 — T ^ 7 xf;Vxw- 

f/V) Eit (EGTA), 2mmol/L MgCI 2 , lmmol/L 
hWHWDTT), 10 0n/mL ^iXjfa.^T/^^ ^ (B S A) N 5 /z 
mo 1 / L y ^^ir/l^ (Paclitaxelh 25m g/L ^a—^ 

Py(Tubul in) (if-T h^^vH^tfc, *^omTL2 3 8), ^itf 
200/jmol/L ME S G sub s t r a t e (2-7^-6-^;^/ 
Y-7 >-y 7$y-4 K) (*U3r»9— ^»--:7Xtk ;fc*n^#-i§-E 
-6 6 4 6), lU/mL 7°!J ^^1/^^*1)7—^ (Purine - 
nucleoside phosphorylase) (•=&■ l^^-a. 7— ^ p n«— :/X 
ft, *^nmE-6 6 4 6) *CE g 5|E|5^m®l^fo^*P^^:^^%^i5lf 

s Q ®mm^%i \std&mk&m*^tifri&Wfc%: 9 6 - * s/ktv— b 

3 0 BtifK/&te3 O'CT'S ATP a s ef$&(DfflBkffcZ> 3 6 0 

nmt«^/I/- h y-y-'^l^^a^-f^^tt, SpectraM 
ax 3 4 O P C 3 8 4 ) X*mfe1-Z>o E g 5 #&Tl*!i&fc^»#ftTT*OM^ 

& i o o % % e g 5 wm£rf^mt^m^tET^(D^%m^ o % ^ Lxtg^tt 

±«B<o«»fcj;o, {b-a-^ (i) ©Eg 5»*fc«~rsia*f^ffl3as?i«BT?#5 0 
3 : E g 5 mm\zttirzmm&,®. ( 2 ) 

(Biochemistryh 35 2365^- (1996 #)] UTHit bfc„ t b Eg5 

Z-YtJ^^mtZiZfy^X K^riiU *IMBL21 (DE3) 
bfCo j&n&MfcZ: 25 < CT^« U 0D 600 0. 74 {JlJfe o fcH&ftTN 0. 5 mmol/L 
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Eg5 <D ATPase SttOSU^te^Cjit • v 5 ^— tvV (EMBO Journal). 13 ^ % 

751 (1994^), /Di/- f>fy^X.^' IF- ~r*/*-T;V' T%y*^— • 
^ . -^rc>->— X • ^ • IF • zu-r^Ty K • ^-tM y • ^ •T^y* (Proc. 
Natl. Acad. Sci. USA), 89 4884 i? (1992 ^)] ^r##^UT»bfc 0 
!5;©2^0^IIlfe o 25 mmol/L fc 0 ^9S^N, N' -tf* (rt^^^/V 
TfcVgfe) (PIPES) /KOH (pH6.8h 1 mmol/L ^^l/V^y 3-/1/^ (2-T^ 
/ifyvx-f^) ggg^^ (EGTA) N 2 ramol/L MgCl 2 , 1 mmol/L S^tf- h W h~ 
/l" (DTTK 5 /imol/L ^y^-fe/V (Paclitaxel) % 167 ju g/mL £ VjfoLftfTVK/ 
^ (BSAh 41.7 Azg/mL fa-T*^ (Tubulin) (1M h^^b^ 
^#-*§- TL238) s 333 n mol/L MESG substrate (2-T^/-6-^ /V*> :/ h - 
7 ?vl^ y ^ y K) (*Ka7 — — zfX%k, io^xx ^#-5§- E-6646) , 

1. 67 U/mL ^jy?^*'>F#^!j?!J5-g ( Purine nucleoside 
phosphorylase) (^ =7— 7*n- ^X%t. n E-6646) :*3j;tM.33 

jug/mL t 1> Eg5^-^-K^-r^ttM^^^«^^ttS^A^P^Ufc 0 25 
mmol/L f-^vVN, N' - If* (ac^r^^^gfe) (PIPES) /KOH (pH6.8h 
1 mmol/L xf l/y^ya^t^ (2-T ^ 7 xf;Ux- 7W) g^gfe (EGTA), 2 
mmol/L MgCl 2N 1 mmol/L h W A- (DTT), 5 /i mol/L ]) f^/V 

(Paclitaxel) *5j;TJ*2.5 mmol/L ATP ^fc»J5fe$^5^R B &l«Ufc 0 ?§$U 
& 96- t7 zc/V-:/ M£# !>oi7P45 ML-fo^ab/Co *Jfc B fcJB I vC * WflMfc 
^»SrS:»WH:*3Rbfe„ 3m£*bfcf*$Wfc^^#30 juLSr, 3fctf>96-?^ 

T? 30 #H*m&£L7c 0 ATPase *gti£©$gai£ fc$ 360 nm T»OR3fe*«r^l — h y - 
(^E-l/dra.7— x^>T^%t, SpectraMax 340PC 384 ) -C$!l5tbfc: 0 Eg5 #£T, 
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&mib&toi¥tmT'?<Dwyt9t& 100%, E g 5##&T\ nmk&mi¥ft&T<D®L% 

4fr£-#>l, 5, 10, 20, 2 2, 24, 44, 4 9, 55, 61, 6 2 joitJ? 
6 8nmm®iftmz. Eg5 CD ATPase ^14^rPl#L, ^fhh(D H^ttl 0 ^mol/L 

j& if ©ag^w, fliJK^^^/v^ if o#®jsh4»j, ^ y -t y if <d Rjn&ift 
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^cif^«tt)^5^ il^n<z>*§£\ j&AiA&fcfrK I0to|o. oi~ 

1 0 0 Omg, £?*L< {SO. 05~500mg©HBt% 101 IhJ&I'^ Ixf^clllix 

■$~rz> 0 &mft$t J *t£k*<D&mn$i J *<DW&, il^j&A-A^o. 001- 

10 0 Omg.03; b< JtO. 0 1 — 3 0 0 m g 0 — Eftl^ U^HIiS:^-i-.5a\ 

mmm 

^mmx-m^^bti^y^ h^mm^.^*^? h;v oh nmr) 270 mh z 

#%#!J 1 X*^bfrh%fc&%OA(l. 50 g, 5.01 mmol)^ h/k^^(30 mL)fc$$#U 
2- (M)^^^=;l/) 77^(2. 37 mL, 7. 52 mmol) *5 «fc TJ*^ h (hV 
7^~/\s7fr*7^l/) /^^v?!7^(289 mg, 0. 251 mmol) ^Pxi % lOO'Ct? 5 &£H9^ 

9/1 -* 6/1, #CV^^nn*/VA/^ ^/—^ = 500/1) x*ffiMrtZ> r. £ fc«fc 
flS-fr* 1 (1. 14 g, Ife* 79%) £#fc G 

APCI-MS m/z: 287 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 2.40 (s, 3H), 2.46 (s, 3H), 
6.50 (dd, J = 1.8, 3. 5 Hz, 1H), 6.76 (d, J = 3. 6 Hz, 1H), 7.31 (m, 3H), 7.50 
(m, 2H), 7.51 (dd, J = 1. 8, 3. 8 Hz, 1H). 
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mmm2 oft##?2) 
mmmn^mm^m^m\^x^ &^mix*mbtiz>it&MA(8Q mg, 0.27 

mmol) N 43 J: Xf- 2 - (hV ^^/V^ ^ =-/V) tfy^y (148 mg, 0. 401 mmol) h it 
&m 2 (61 mg, 76%) £#fc„ 

APCI-MS m/z: 299 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm) : 2.45 (s, 3H), 2.49 (s, 3H), 
7.25-7.39 (m, 3H), 7.50 (m, 2H), 8.55 (m, 2H), 9.29 (s, 1H). 

mMMlfc^MnjymzmVT, te^A(70mg, 0.23mmol) N *5«tTJ«2- (h 
^^"7^^(0.11 mL, 0.35 mmol) frbfc&fa3 (56 mg, Jfc^ 

79%)£r#fc c . . 

APCI-MS m/z: 303 [M+H] + ; X H-NMR (CDC1 3 ) 8 (ppm) : 2.40 (s, 3H), 2.47 (s, 3H), 
7. 03 (dd, J = 3. 8, 5. 1 Hz, 1H), 7. 17 (dd, J = 1. 2, 3. 8 Hz, 1H), 7. 24-7. 38 (m, 
3H), 7.42 (dd, J = 1. 2, 5.1 Hz, 1H), 7.50 (m, 2H). 

##09 4 \Z.^m,(D^mcm CT , #%m^#fejh,S*b£-«5A(2.00 g , 6.68 
mmolK *5<fO*3-^— ^Sfc (1.71 g, 13. 4 mmol) j6»Mfcfr*&4 (1. 84 g, UK 
* 91%) ^r#fc 0 

APCI-MS m/z: 303 [M+H] + ; 'H-NMR (CDC1 3 ) 8 (ppm) : 2.40 (s, 3H), 2.47 (s, 3H), 
7.27-7.38 (m, 4H), 7.45-7.50 (m, 4H). 

m^M4\zmm,(Djjmz.mcx, ttmnmktizik&mAm m g , 0.067 

mmol),*5«ttI ? l — ( t e r t — ^ b **sjjjl'tf=./V) k°n — /u— 2 — tft^ ^@g(28. 2 
mg, 0.134 mmol) jB^feffrfrtt 5 (11 mg, 41%) 

FAB-MS m/z: 386 [M+H] + ; J H-NMR (CDC1 3 ) 5 (ppm): 1.61 (s, 9H), 2.33 (s, 3H), 2.47 
(s, 3H), 6.20 (dd, J = 3. 3, 3. 5 Hz, 1H), 6.58 (dd, J =1.6, 3. 4 Hz, 1H), 7.26-7.38 
(m, 4H), 7.52 (m, 2H). 
MMM6 (fbfrfce) 
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#i%#J 4 \zm^.(D^mz.m Ct\ #%^|.2-e#b^S'fb##B(80 mg, 0.20 
mmolh ^ilK3— 7/^n7^^/V7j?7^^(57mg, 0. 41 mmol) frbik&<&> 6 (56 
mg, JR* 67%) £#fc„ 

FAB-MS m/z: 406 [M-H]"; ^-NMR (CDC1 3 ) 8 (ppm) : 2.48 (s, 3H), 2.95 (s, 3H), 4.11 
(dd, J = 6. 4, 14. 0 Hz, 1H), 4. 70 (dd, J = 7. 3, 14. 2 Hz, 1H), 5. 41 (t, J = 6. 9 
Hz, 1H),. 7.15 (m, 1H), 7.29-7.52 (m, 8H). 

4 KmWL<D^m\^ CT, #%^j3T?#^tbS^^C(40 mg, 0.092 
mmolh *3,J;D«2— 7;^p 7x^;l/^7V^(26mg ) 0. 18 mmol) fatbits® 7 (4. 9 
mg, Jfc*s 12%) Sr#fc„ 

APCI-MS m/z: 450 [M+H] + ; X H-NMR (CDC1 3 ) 8 (ppm): 1.42 (s, 9H), 3.00 (s, 3H), 
4.12 (dd, J =5. 4, 13.7 Hz, 1H), 4.75 (dd, J = 8. 2, 13. 5 Hz, 1H), 4.97 (dd, 
J =5. 3, 7. 9 Hz, 1H), 7.12-7.48 (m, 8H), 7.75 (ddd, J = 1. 7, 7.6, 7. 6 Hz, 1H). 
MMM8 ({&£•#> 8) 
Igl 

2-zrjV3rxi&&mfc (5.00g, 35. 7 mmol) £rDMF (75 mL) UL^#?L S EDC • 
HC 1 (8. 21 g, 42. 8mmolh #/W<Sv>:/@£ t e r t — Zf^JV (5. 66 g, 42. 8 mmol) 
*5 £t^4 -i?* f-AsT % J fc° y ^(436 mg, 3. 57 mmol) *M7L, O'C—^fi-C 24 

mmmwvtc 0 Rfcm^yk&toz-, «xf;w-eitiit^ mmmztkm-kmiT-m 

XY), text -Zf^/V N' - (2 - 7;l/to^y^^) #/W-*-t?— h (6. 23 g, 
I» 69%) £r#fc„ 

APCI-MS m/z: 253 [M-H]"; 'H-NMR (CDC1 3 ) 8 (ppm) : 1. 50 (s, 9H), 6. 75 (br s, 1H), 
7.15 (ddd, J =1.0, 8.4, 12. 0 Hz, 1H), 7.28 (ddd, J = 1. 0, 7.6, 7. 6 Hz, 1H), 
7.52 (m, 1H), 8.11 (ddd, J = 1. 8, 7.7, 7. 7 Hz, 1H), 8.37 (br d, J = 10. 9 Hz, 
1H). 
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• IS2 

±|5X@1 t e r t-zf^/V N' - ( 2 - ^/l^n^^y^ >V) 77 
/W*if — h (8. 29 g, 32. 6 mmol) ^THF (166 mL) fct&ffi U ^ — y is (Lawesson' s) 
tOg (13. 5 g, 33.3 mmol) SrilJ*., 45*C-C 3. 2 B*MJW Ufc. #^Ti&!£T^£ 
S*U m^&iyy *^V*5A^B7 h^77^- (^^l^/i^^yu =4 
/l-»3/l)-C»i!i-f5itH:«J;f3, t e r t -zf^-fV N' - ( 2 -7/U;*-p«- 
•^yV/V) 77/W^if- h (8. 13 g, !«92%)&#fc„ 

J H-NMR (CDC1 3 ) 5 (ppm): 1.53 (s, 9H), 7.12 (ddd, J = 1. 0, 8.3, 12.5 Hz, 1H), 
7.25 (m, 1H), 7.46 (m, 1H), 8.29 (ddd, J = 1. 8, 8.1, 8.1 Hz, 1H), 9.21 (br 
s, 1H), 10.44 (br s, 1H). 
X@3 

_L!EXg.2 *C# hfrltc t e r t - 7"^vW N ' - ( 2 - 7 /l^ n ^^-^ ^y >f /U) 
TJ/l^-tf—h (8. 13 g, 30. 1 mmol) Srv 5 ^ any.*:/ (180 mL) U h!J7 

/l^tf-ngfcBJfc (50mL)^Px. x mm.'?2!%fflfflfrVtCo ^VN-C^iET^^©* U 

(2-7/v^-n^^--<^y^/^) tK7^y- h y y/v^-n^^(7.86 g, 

92%) £#fc„ 
X@4 

2- (^f/I/7;l/*=;l/7 5y) T*fe h 7^/ 00 g, 4. 69 mmol) / 
— M30 mDfc^U -hIBXms-eft&fLfc (2-^y^ct^-<^y^/v) t 
• b y 7/I^T3@^J£(1.47 g, 5. 16 mmol) M^T^ 8 l$ffljft& 

(^np*/l/A/7t = 30/1 -» 15/1) 5^ N— [5 — 

(2-7;^P7i^) -2-7x=;V-2, Kd [1, 3, 4] 

y ^^AofrO-T^ K(l. 17 g, !l» 68%) 3r#fc„ 
'H-NMR (CDCI3) § (PPm): 2.91 (s, 3H), 3.73 (dd, J = 5. 6, 13. 8 Hz, 1H), 3.86 (dd, 
J = 7. 7, 14.0 Hz, 1H), 4.76 (dd, J = 5. 6, 7. 6 Hz, 1H), 6.74 (s, 1H), 7.06-7.19 
(m, 2H), 7.31-7.45 (m, 4H), 7.51 (m, 2H), 7.76 (ddd, J = 1. 6, 7.6, 7. 6 Hz, 
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3-i?tKn [1, 3, 4] f7^7/-/V-2 — ^^>^/U^T 

17 g, 3. 19 mmol)£THF(35 mL)fc:8$?U 4-^f/W7^y fJI^V 

(585 mg, • 4. 79 imnol):& it^ffcT-fc^/WO. 340 mL, 4. 79 mmol) £;&n;t> ^iat? 1 

/^7^nv^77^- (^onTfr/w*/^/— = 50/iK ^cv^-e^Sf 

f$S^n-r h^9:7-f.*- ci a A/T-fe h=MJ/W = 9/l)T»3|tJ4i-SC: 
£^£9, {bS4&8 (762 mg, 59%) &#fc 0 

ESI-MSm/z: 408 [M+H] + ; X H-NMR (CDC1 3 ) 8 (ppm) : 2.50 (s, 3H), 2.99 (s, 3H), 4. 10 
(dd, J = 5.6, 14.2 Hz, 1H), 4.71 (dd, J = 8. 1, 14.0 Hz, 1H), 5.20 (m, 1H), 
7.10-7.36 (m, 2H), 7.39-7.46 (m, 6H), 7.83 (ddd, J = 1. 6, 7.6, 7. 6 Hz, 1H). 

X©1 

—Wkfcm (2.7 mL, 45 mmol) &THF (30 mQtd^H U 3- hDA^rmS' 
!)A^P* K(l mol/L THF^i, 30 mL, 30 mmol) ft- OTC-C^TLfc^ 0t}~ 
^MT*lB#r^#bfc 0 KlSJfcH:* (5mL)^n^.fc^. «ET»ffiSre*bfe 0 
#Cfcl, m £ fc^K (30 mL) „ ? P a (3. 40 g, 36 mmol) jo «£ tfi&Sbtajt-*- h y * -A 
(2.39 g, 28.5 mmoD&anx., 70TCT? 4. 5 ^^#Ufc„ S&ifcfcltSfn&ibkSf-*- 

fy ^A-e^bfc 0 m&T&m&m&v, s- [3->^ eT^o-yy^)] 

y 3 —Alt (5. 77 g, JRsp 85%) &#fc e 
FAB-MS m/z: 227 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm): 2.39 (s, 3H), 4.27 (s, 2H), 7.30 
(m, 1H), 7.38 (m, 1H), 7.83 (m, 2H). 
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Ig2 

(2.55 g, 11.3 mmol)^7K(35 mL) *5 «fc tFTk^fb^ h !) !^(473 mg, 11.8 mmol) £• 
iP^L^Ufc^x t K95?^— *?Mfe(1.09 mL, 22. 5 mmol) Srim*. % 0^2.5^ 
IWJfl#Ufc. #fmbfc@#:&5I&U 7KT^#Lfc^ ^EETftflW" 5 - t *T\ [3 

(^^^^/^)] tK?^y(1.19g, H» 64%) 3r#fc„ 
APCI-MSm/z: 165 [M-H]~; ^-NMR (CDC1 3 ) 5 (ppm) : 2.35 (s, 3H), 5.01 (br s, 2H), 
7.29 (m, 2H), 7.46 On, 1H), 7.56 (m, 1H), 8.75 (br s, 1H). 

3*Eft«80XS438j:rJ85lC|aR©^rfeli:fllCT^ _hfBX@2T*#bttfc [3- 
*3^A' (^-'O'^'f/W] t K9^(59 mg, 0.36 mmol) *5 <fc TJ* 2 - (^/W^ 
/I^jJn 5 y ) T-fe h 7 a / ^(84 mg, 0. 40 mmol) ^MfrcH^ 9 (55 mg, Ifc^ 
38%, 2X©)&#fc„ 

APCI-MS m/z: 402 [M-H]"; ^-NMR (CDC1 3 ) 6 (ppm) : 2.38 (s, 3H), 2.49 (s, 3H), 
2.94 (s, 3H), 4.11 (dd, J = 6.2, 13.9 Hz, 1H), 4.70 (dd, J = 7. 3, 13.9 Hz, 
1H), 5.43 (m, 1H), 7.24-7.40 (m, 7H), 7.44 (m, 2H). 

mmmi o ut-etmi o) 
igi 

S - (^^^y-</V) tt? V a — >vm(2. 00 g, 9. 42 mmol) £tK(20 mL) KM 
iU TkMfc-ThV l>^(396 mg, 9.89 mmol) ^q^L^b^o 
t K7S?y- TKfP^J (0.914 mL, 18. 8 mmol) % O'C'C^T U $ 5> tc: O'Ctf 2 NfWHft 

>- >V /Vt K7 5^V (469 mg, JR* 33%) &r#fc 0 
APCI-MS m/z: 151 [M-H]"; *H-NMR (CDC1 3 ) 8 (ppm) : 5.01 (br s, 2H), 7.27-7.52 (m, 
3H), 7.71 (m, 1H), 8.02 (m, 1H), 8.72 (br s, 1H). 
Xg 2*5 it* 3 
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0. 17 mmol) % 2 - ?-/V*/U7fr=z/UT ^ / ) T± hy^/^(73 mg, 0. 34 mmol) 
*5 X t^^bT-fe^^ (0.0094 mL, 0.13 mmol)£>£> 0 (20 mg, 31%, 2 

IS) £r#fc 0 

ESI-MSm/z: 390 [M+H] + ; ^-NMR (CDC1 3 ) 6 (ppm) : 2.50 (s, 3H), 2.96 ( S> 3H), 4.12 
(dd, J = 6.1, 13.9 Hz, 1H), 4.71 (dd, J = 7. 4, 14. 0 Hz, 1H), 5.34 (dd, J = 
6.3, 6. 6 Hz, 1H), 7.29-7.49 (m, 8H), 7.65 (m, 2H). 

mmmi 1 wb^»i d 

(44 mg, 0. 29 mmol) N 2 - (^ f;^;^r:;l/7 ^ 7 ) T± h7i/ V(124 mg, 0. 582 
mmol) *3j:tJ«^t:t o ^n-r/K0. 0187 mL, 0. 152 mmol) D*t>fc&fo 1 1 (19 mg, 
^15%, 2XfI)£#fc 0 

APCI-MS m/z: 432 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 1.43 (s, 9H), 2.97 (s, 3H), 
4.14 (dd, J = 5. 5, 13.6 Hz, 1H), 4.75 (dd, J = 8. 1, 13. 7 Hz, 1H), 5.01 (dd, 
J = 5.8, 7.8 Hz, 1H), 7.28-7.50 (m, 8H), 7.65 (m, 2H). 

mmm 1 2 « 1 2 ) 

1 -<;mbthZ>\k&mA (50 mg, 0. 17 mmol) & h/Ucc^(l. 5 mL) H:jg#U 
~7 zc —tVTff- Uls (0. 092 mL, 0. 84 mmol) » h U rn^/WT ^ V (0. 17 mL, 0. 84 mmol) % 

(hy 7^=;^^^^^) A'7^')A(5.9mg ) 0. 0084 mmol)3o<£ 
Tf3 t>>fbgP3(6.4mg, 0.033mol)^Px.. 3E*#ffl«T^ 2. 8 B*|BHl#Ufc. 

^ — (— ^^ymm=^^ = s/d -emm-tz - £ m * 9, 1 2 (39 m g , 

72%) &#fc„ 

APCI-MS m/z: 321 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm): 2.37 (s, 3H), 2.46 (s, 3H), 
7.26-7.42 (m, 6H), 7.48-7.56 (m, 4H). 

mmmi 3 ut&mi 3) 

1 2 ^IBS^feKlSpCT. ###| 1 X'&ibtlZik&mA (70 mg, 0. 23 
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mmolK &X.Ttl-&*f-A'T$S- t'WO. 126 mL, 1. 17 mmol) frtbi\& 

4fc 1 3 (50 mg, IR* 70%) &#fc 0 

APCI-MS m/z: 302 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 2.32 (s, 3H), 2.33 (s, 6H), 

2.41 (s, 3H), 3.48 (s, 2H), 7.24-7.38 (m, 3H), 7.44 (m, 2H). 

zmmi 4 ut&mi 4) 
mmmi 2\cmm<D^mKmcx, mnmix^^^^t^-mAOo mg , 0.23 

mmol) . ^;V^n/<;V^;V=sL—^;V(fi. 099 mL, 1. 2 mmol) ^Mfc-cH&J 1 4 

(51 mg, Jfc^ 75%) 

APCI-MS m/z: 289 [M+H] + ; ty-NMR (CDC1 3 ) 6 (ppm) : 2.40 (s, 3H), 2.42 (s, 3H), 

3.42 (s, 3H), 4.29 (s, 2H), 7.27-7.38 (m, 3H), 7.44 (m, 2H). 

mmi 5 at&mi 5) 
mum 1 2 icib^o^^^ ct, 1 -e# hM\Y&mK (so mg , 0. 27 

mmol) „ $3 J: a/^^T^ = — (0.078 mL, 1. 3 mmol) d»g><ffr£4fe 1 5(34mg, 
46%) £r#fc 0 

FAB-MS m/z: 275 [M+H] + ; 1 H-NMR (CDC1 3 ) 6 (ppm): 2.34 (s, 3H), 2.42 (s, 3H), 2.51 
(m, 1H), 4.36 (d, J = 5. 6 Hz, 2H), 7.26-7.39 (m, 3H), 7.45 (m, 2H). 

mmmi 6 w&mi 6) 
mmm 1 2 Kmm^m^m ct, ###1 1 1?# bfoz>ik&m a (so mg, 0. 27 

mmol), *5<tl^3, 3 ->M ^VU- 1 — ^^V(0. 314 mL, 2. 55 mmol) 1 
6 (65 mg, Jfc* 81%) £#fc„ 

FAB-MS m/z: 301 [M+H] + ; 'H-NMR (CDC1 3 ) 6 (ppm): 1.30 (s, 9H), 2.32 (s, 3H), 2.40 
(s, 3H), 7.23-7.43 (m, 3H), 7.46 (m, 2H). 

mmmi 7 at^mi 7) 
mmm 1 2 ^m^m^m^x^ 1 t# bti&fc'&mA (so m g , 0. 27 

mmolh *5 <tt^l — ^^ri/^(0. 307 mL, 2. 67 mmol) ;&> hit^^O 1 7 (46 mg, JR^S 
57%) £#fc 0 

APCI-MS m/z: 301 [M+H]*; X H-NMR (CDC1 3 ) 6 (ppm) : 0.93 (t, J = 7. 2 Hz, 3H), 1.44 
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(m, 2H), 1.56 (m, 2H), 2.32 (s, 3H), 2.40 (s, 3H), 2.41 (t, J = 6. 9 Hz, 2H), 
7.23-7.37 (m, 3H), 7.44 (m, 2H). 

mmmi 8 at^mi 8) 
mmmi 2ic i &m<Djjmz.mcx < m^mixmbtizik&MAiso mg , 0.27 

mmolh -a^l/^/V— 1 t:°>-(0.349 mL, 2. 67 mmol) ffc^ 

m 1 8 (62 mg, Ifcsp 71%) <Sr#fc 0 

APCI-MS m/z: 327 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 1.27 (m, 2H), 1.59 (m, 4H), 
1.81 (m, 2H), 2.11 (m, 1H), 2.32 (s, 3H), 2.40 (s, 3H), 2.41 (d, J = 6. 3 Hz, 
2H), 7.23-7.37 (m, 3H), 7.44 (m, 2H). 
H»!ll 9 Uk&mi 9) 

mmmi 2vn&m<D%8ktemvx. &nmixnt>tiz>4k&®A(8Q mg , 0.27 

mmolK *3J:tJ?5-^^- 1 — v^i/^(0.348mL, 2. 67 mmol) ib>hfc&fo 1 9(45 
mg, W53%)£r#fc 0 

FAB-MS m/z: 315 [M+H] + ; X H-NMR (CDC1 3 ) 5 (ppm): 0.91 (d, J = 6. 6 Hz, 6H), 1.49 
(dd, J = 7. 2, 14.5 Hz, 2H), 1.69 (m, 1H), 2.32 (s, 3H), 2.40 (s, 3H), 2.41 
(t, J =7. 5 Hz, 2H), 7.24-7.38 (m, 3H), 7.44 (m, 2H). 

mrnm 20 ut&W2o) 

MMMI 2WKBM<D&&K**KT* &nM2X*nt>tlZ>fc<a>®B(40 mg, 0.10 
mmol), *3<fct)*3, 3 ^VV- 1 -?^^(0. 126 mL, 1. 02 mmol) frbibSQ! 2 
0 (5. 1 mg, Jfc^ 13%) £#fc„ 

FAB-MS m/z: 394 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm): 1.29 (s, 9H), 2.40 (s, 3H), 3.00 
(s, 3H), 4.02 (dd, J =5. 7, 14. 0 Hz, 1H), 4.66 (dd, J = 7. 9, 13. 9 Hz, 1H), 
5.11 (t, J = 6.3 Hz, 1H), 7.26-7.42 (m, 5H). 

mMM2 l Uk&®)2 l) 

mmmi 2\z.tzm,<D%mzmtT^ ^msx'&bMfc&mcao mg , 0.092 

mmol). *5j;t^3, 3 - 1 -^^V(0. 113 mL, 0. 920 mmol) i>>bik&Qo 

2 1 (21 mg, 52%) &mtc 0 
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FAB-MS m/z: 436 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm) : 1. 30 (s, 9H), 1. 34 (s, 9H), 3. 01 
(s, 3H), 4.02 (dd, J = 5. 4, 13. 6 Hz, 1H), 4.69 (dd, J = 8. 3, 13. 6 Hz, 1H), 
4.92 (m, 1H), 7.26-7.37 (m, 5H). 

mmm2 2 (^35) 
igi 

• (17. 1 g, 76. 5 mmol) ^T±h^hVA- (225 mL) Kf&fa U 0 < C*T?lE«gi6 t 

e r t-^/^(12. 1 mL, 102 mmol) &1}\lz_tc 0 10frmWfrVtc&, WOO 3/0 
5 18 5 4-%-kZ.&M<Djjmz$£oX&htbfc3 -TWA"- 5 -T ^ J - 
2, 3 - v^t Ka - 2 - ^ 2 - 7x-;l/- 1 , 3, 4 —f-T^TV— /V (15. 0 

g, 63. 8 mmol) ^Px., O'C-^MTM. 8 ^m#Ufc„ J&fcfSKlzkSrjbnx., ffifes 

^/H^^/v = 8/1 — 6/1) r. £ J: 9 . 3 -TWA*- 5-zf 

n^--2, 3-i?t Ko-2-^f;V-2-7 3 :-/l'-l, 3, 4-f7i?7/- 
/V(l5.4g, JRa(s 8.1%) £#fc 0 

FAB-MS m/z: 299 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm): 2.29 (s, 3H), 2.44 (s, 3H), 7.32 

(m, 3H), 7.46 (m, 2H). 

IS2 

_b|ET?#^ttfc3-T-fe^-5-^t3^— 2, 3-i?t 
2-7i-/V-l, 3, 4-^7^7^- /V(2.00g, 6. 68 mmol) h/W^(40mL) 
tmffiV, bPT'f/W (^=/V) *X(2.92mL, 9. 99 mol) *5 J;D«f h 7 (h 
!)7i=/^7^y) ^7i?^A(0. 384 g, 0.332 mmol) £r#PX.> 100°C-T? 7 
«#bfc„ SJSSJtm B»7y^bT ^*=l7A*ISttSr*P^ ^Ix^T'ttfflUfc, 

fc 0 ^S^!)*^7A^n-7h^77^*- (n-^^f-^/^rc^/w = 
6/4, &V^n-^f-V/gEBfe^/l' = 96/4)-e»3K"f-Sr te^' 
3 5 (1. 14 g, JfcSfS 69%) &#fc 0 



66 



WO 2005/035512 PCT/JP2004/0 15293 

APCI-MS m/z: 247 [M+H] + ; l H-NMR (CDC1 3 ) 8 (ppm) : 2.33 (s, 3H), 2.41 (s, 3H), 
5.45 (d, J =17. 5 Hz, 1H), 5.65 (d, J = 10. 7 Hz, 1H), 6.63 (dd, J = 10. 9, 17.5 
Hz, 1H), 7.30 (m, 3H), 7.44 (m, 2H). 

_bfEH»!l2 2©II1 X^ibhtc, 3-T-fe^-5-^.n^— 2, 
KP-2'-^f;W2-7i=;V-l, 3, 4 -fTi^T/- A-(100 mg, 0.334 
mmol)£r f/^^(3mL)lJl^jiSIU b !> Zf^-;V{ 1 — cc h 3p-^bT *X(0. 169 mL, 
0. 501 mmoDfeitfi&'fklf^ ( h V 7 a^/P/fc;* 7 ^ >0 '*7i?#A(12 mg, 0.017 
mmoDSrJp*:, lOO'C'C 2 B$|HH*#b;fc. KJ&mfo S%7 lyitT^^r-V AtK^St 
JP&, ^xf/^ttHlLfet^ ^«US^2 mol/Lm^aO ibL)^B^, MT?80 

?v = s/ujfcvvc^nnajvKk/pt — ;v = 300/1) T?*tiS-rs^^^J; *K 

{fc^ 3 6 (74 mg, JfcS* 84%) £#fc 0 

FAB-MS m/z: 263 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm): 2.39 (s, 3H), 2.41 (s, 3H), 2.55 
(s, 3H), 7.25-7.45 (m, 5H). 

mmm2 4 ub&ma 7) 

MMM 2 2 -C# fttcfc&m 3 5 (53 mg, 0. 21 mmol) *3 J; tf:7 * ^ K (31 mg, 
0. 21 mmol) &DM S O (0. 4 mL) fclgflF U h^^K(0. 029 mL, 28% 

* * y -/i^M) £r#P;t, 18 R#F^# bfc e h V V ^ * h ^ ~> K (0. 82 mL, 

«HETT?*«lbfc. »££^»Ui*n^ h^97>f-(n-^^i^/Bm^ 

/v = 2/1) \ym&rz> ztK£*)s 3 7 (23 mg , i&m 27%) &#fc 0 

ESI-MSm/z: 394 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm): 2.09 (s, 3H), 2.35 (s, 3H), 2.88 
(m, 2H), 4.04 (t, J = 6. 9 Hz, 2H), 7.19-7.45 (m, 5H), 7.69-7.82 (m, 2H), 
7.83-7.94 (m, 2H). 



67 



WO 2005/035512 PCT/JP2004/015293 

IIIJ2 5 3 8) 

MMffl 2 4 3 7 (15 mg, 0. 038 mmol) £r^* y ( 0 6 ^ 

*gfl?U t K^i^^— 7kfP^l(0. 006 mL, 0. 1 maol).$:M?L, 60*0^ 2. 5 B#Hgg|#L 

^77^-(^pp tJvvj»/^ ^ y —/v = 6/1) l?*SM-r 5 r £ J; Y) % >fk^% 
3 8 (5. 0 mg, 1» 50%) £#fc 0 

ESI-MSm/z: 264 [M+H] + ; X H-NMR (CD 3 0D) 5 (ppm) : 2.30 (s, 3H), 2.37 (s, 3H), 2.71 
(t, J = 6.9 Hz, 2H), 3.04 (t, J = 6. 9 Hz, 2H), 7.23-7.54 (m, 5H). 

mmm2 6 ut&®3 9) 

HJS^J 2 2 ^>tltcit^m 3 5 (30 mg, 0. 12 mmol) £ T H F (0. 4 mL) fc^M U 
70%^/^T ^ ^7K^ (0.197 mL)^PxL % ^fiT? 18.5 B#Rfl, 60^-^ 8.5 

a n * / — /V- = 9/1) -Vtitmi-Z Z.tfc£<9, ft&m 3 9 (2. 4 mg, Jfc 

^7%)£#fc e 

ESI-MS m/z: 292 [M+H] + ; ^-NMR (DMS0-d 6 ) 5 (ppm) : 1. 01 (t, J = 7. 1 Hz, 3H), 2. 21 
(s, 3H), 2.29 (s, 3H), 2.59 (m, 2H), 2.64 (t, J = 7. 6 Hz, 2H), 2.79 (t, J = 
7.1Hz, 2H), 7.19-7.45 (m, 5H). 

mmw2 7 tft£4M o) 

MMM 2 2 h tlttit&ya 3 5 (34 mg, 0. 14 mmol) *5 J: ? >>X/Uft l/T $ 
K(26 mg, 0. 27 mmol) £DMF (0. 5 mL) MltfifU TteMfrr h V V A (11 mg, 0. 28 
mmol, 60%Jfttt)«rjbq*., 90t2^ 3. 5 H#IBI»#Lfc. ^tttaMS «fcTM mol/Li&l* 

y ^A-eftj»u «EET"x?»sNiufe„ mk*&m£m?w v???*— (n— - 

^t^/SSx^ = l/2)T«t5Ci(a 9 % fk^4 0(15 mg, 
31%) %#fc 0 

ESI-MS m/z: 340 [M-H] - ; ^-NMR (CDC1 3 ) 6 (ppm): 2.31 (s, 3H), 2.40 (s, 3H), 2.74 
(t, J = 6. 3 Hz, 2H), 2.96 (s, 3H), 3.46 (dt, J = 6. 3, 6. 3 Hz, 2H), 4.83 (brt, 
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J = 6.0 Hz, 1H), 7.25-7.46 On, 5H). 

MMM 2 2 X^mhtltcit-B-m 3 5 (823 mg, 3. 34 *imol) £ t° V v^(10 mL) *5 
DMF(5mL)(D^Il«L, *#T. 0^X^(16 mL) fcfgffi bfcig-^ 
lfe*y !7^(1.06 g, 6.71 mmoDSr 10 &frtfXMZ.1t 9 Rft^K t° y i^(50 mL) 

^n^i, o'ct^ ^fc 20 iammstr h v v&Mgm&zxf 20% 

jfcflfcBH" b V !>A«U «EET"C*«Sb/t. #cv^ % m£&&* n n y * >-(20 

mL) «t w * y -/K20mL) ojB^jKn:^ u ( h y y y ?V) *jt 

X6.0 mL, 12 mmol, 2. 0 mol/L <£> n -^^^m SriD^., 40 #|HHfc# 

n*;l/V^^/- A' = 50/1), 2feV^ Mfi7o-7b^77^-(n-^ 
dr-y-^/^rc^/V = l/i) -Cfi&H-a i £ Id i *? , ffrg-^ 4 1 (75 mg, i&m 8%) 

ESI-MSm/z: 279 [M+H] + ; 'H-NMR (CDC1 3 ) 6 (ppm) : 2.39 (s, 3H), 2.43 (s, 3H), 3.92 
(s, 3H), 7.27-7.50 (m, 5H). 

mmm2 9 iM&m* 2) 

2 8 X*'&hfhK_ik&m 4 l (63 mg, 0. 23 mmol) £r/« $ 7 — /W2 mL) 
7k (1 n>L)(0iB^$8#lteigfl|U 7k^y^!>A(54 mg, 2.3 mmol)^P^ N ^fflt? 
2B#rat&#bfc. SJ£»11 mol/L mm^rAn XL, Mfcc^-ettai Lfc„ ^€«r 

£i^f y 7°n fcTAc*— h y 1/— > 3 >"t~5 r £ fci t> s 4t?a^4 2 (23 
mg, JR*S 38%) &ntc 0 

ESI-MSm/z: 263 [M-H] - ; ^-NMR (CDC1 3 ) 8 (ppm): 2.40 (s, 3H), 2.45 (s, 3H), 6.92 
(br, 1H), 7.26-7.51 (m, 5H). 

mmm 30 wb«a*4 3) 

MMW 2 9 Xl%bthfclk&%0 4 2 (6. 0 mg, 0. 023 mmol) SrDMF (0. 5 mL) Kf§M 
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UOtt'EDC-HC 1 (5. 2mg, 0. 028 mmol) jo J; t/H O B t -H 2 0(4.2mg, 0.027 
mmol) SriP^., O'Ct? 20 ftm&W Lfc„ #^1?, 50% 5vVT ^ VtK^ (0. 004 mL) 

nvh^77^-(^nn*;vv^^;wv = 20/1) X^Wrf-^ - t 9 , 
ffc^fe 4 3 (3. 0 mg, Ifc^S 45%) £r#fc 0 

APCI-MS ta/z : 292 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm) : 2.31 (s, 3H), 2.41 (s, 3H), 
3.10 (s, 3H), 3.39 (s, 3H), 7.24-7.48 (m, 5H). 

mmm3 1 ut&m4 4) 

mMffl3 OtCfBtt^&^PCT, i\&&>4 2 (33 mg, 0. 13 mmol), EDC • 
HC 1 (29 mg, 0.15 mmol), HOB t • H 2 0 (23 mg, 0.15 mmoDfc £TJ? 
t e r t flsT ^ ^ (0. 020 mL, 0. 19 mmol) fa h , 4 4 (19 mg, l&^i 48%) 

ESI-MSm/z: 320 [M+H]*; 'H-NMR (CDC1 3 ) 6 (ppm): 1.44 (s, 9H), 2.33 (s, 3H), 2.41 
(s, 3H), 6.43 (brs, 1H), 7.25-7.41 (m, 3H), 7.46 (d, J = 7. 3 Hz, 2H). 

mrnms 2 (At^m* 5) 

MW\3 0\Z.%m.(Djjmz.mXsX. \\&m± 2 (16 mg, 0.061 mmolK EDC: 
HC 1 (15 mg, 0.078 mmol), HOB t • H 2 0(12 mg, 0.078 mmol) *5 £ Tf fc* o ]) 
v 5 ^ (0.008 mL, 0.1 mmol)^b, 4t&fa4 5(11 mg, 59%) £#fc„ 

APCI-MS m/z: 318 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm): 1.93 (m, 2H), 2.02 (m, 2H), 
2.32 (s, 3H), 2.41 (s, 3H), 3.62 (t, J = 6. 8 Hz, 2H), 3.89 (t, J = 6. 8 Hz, 
2H), 7.23-7.50 (m, 5H). 
mMM3 3 (Mtl4 6) 

xm 

N- t e r t h3c*s$>;\'i$—;Vlf}) ^VQo.O g, 57.1 mmol) £rTHF (100 
mL) l£$g#U illtCD I (14.3 g, 59.0 mmoD^n^., 30 #Rg»#Lfe: 0 
m^N, O - i?* f-fr tKn^r */;VT % l^EBSL (6. 2 g, 64. 0 mmol) m^. 
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[(^ Y^Sff-fr-tofV/^j )\,) ^f-jU] jJA"*%>& t e r t -Zf^/V^X 
TtV (9. 55 g, JRSp 77%) £r#fc e 
APCI-MS m/z: 218 [M+H] + . 
IS2 

_b!BIigl-?#bnfc [(^ h^v^^/Kfr/w^E-f/vO *?vi/] #/w^^ 
t e r t -^/^^ 7^71^(9. 55g, 43. 8 mmol) IrTHF (300 mL) fc$g$¥U -12*C 
t^yyokVW^^>>A^ny K(D 2.0 mol/L THF^t(18.4 mL, 36.8 
mmoD^n^L 15 ftmW:Wlstc 0 -lOt^^rc^/W^S/-? n V K<£> 

2.0 mol/L THF^(21.3mL, 42. 7 mmol) SriPx., 3 R^WSH^Ufco 

JKKlftifc (5.6 mDeDi, MJEETx ?£&£r©*Ufc„ aStakSrAll*.* flflfc*?" 

ffi&l=c^/i, = 6/i -> 4/DT-iSL, (2-^y - 2-7:=— /l^^/V) tf/P 
^^Vl? t e r t — :/^7Wcc*^M3.9B g, JR^S 39%) £r#fc„ 
APCI-MS m/z: 235 [M+H]\ 
XH3 

^Jfe^!l8(DXm4^|Bm^)&(-2pCT, ±15X^2 T*#btbfc (2-^7- 
2 -7i=/Vxf^) t e r t -/f /Vx^f/V'(2.20g ) 9.36 

mmol)£H»!jl 8<DJM3X«%btltc (2 ^/l^P^^^TV/V) t F7^ 
^ • hy7/^n^tt(4.21g, 14.8 mmol)/5>£> [5- (2 -7/Ktn 7cn~/U) 
-2-7^/1—2, 3-i?tKP [1, 3, 4] f7^7/-/V-2— T;Mf 
/V] #/W^^ t e r t —-ff-A,^* tVKI.63 g, JR* 45%) Sr#fc 0 
APCI-MS m/z: 388 [M+H] + . 
X@4 

^M^!j8COXm5^|B^(D^^CT, ±|5Xa 3 X^htlfc . [ 5 - (2-7 
;^n7i=;i/) -2-7^^/1^-2, 3— S^fcKn [l, 3, 4] f-Ti^T'/^- 
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;v- 2 — *;w^y|? t e r t — ^^VWcx^/Kl. 36g, 3.51 
mmol) fa bfc&tfo 4 6 (0. 43 g, 28%) £#fe„ 

APCI-MS m/z 430 [M+H] + ; ^-NMR (270 MHz, CDC1 3 ) 8- (ppm) : 1.40 (s, 9H), 2.51 (s, 
3H), 4.14 (dd, J = 6.1, 14.8 Hz, 1H), 4.68 (dd, J = 6. 7, 14. 8 Hz, 1H), 5.42 
(m, 1H) , 7.07-7.45 (m, 8H), 7.79 (ddd, J = 0. 9, 7.2, 7. 4 Hz, 1H). 

MMM 3 3 -C# btltcit^ 4 6 (0. 330 g, 0. 768 mmol) & 4 mol/L ^fbfcUf- 
(0. 28 g, Jfc^ 100%) 2r#fc 0 

APCI-MS m/z: 330 [M+H] + ; ^-NMR (270 MHz, CDC1 3 ) 5 (ppm): 2.53 (s, 3H), 3.83 
(d, J = 14. 3 Hz 1H), 4. 60 (d, J = 14. 3 Hz, 1H), 7. 04-7. 18 (m, 2H), 7. 28-7. 45 
(m, 6H), 7.87 (ddd, J = 1. 6, 7.6, 7.6 Hz, 1H), 8.93 (br s, 2H). 
Jd»!l3 5 (M#J4 8) 

MMW 3 4 l?#b*bfc>fb£*#f 4 7 (169 mg, 0. 462 mmol) o o ^ * 1/ (5 mL) 

KiSBS? U ^fit* b y ^f-fVT ^ > (322 mL, 2. 31 mmol) *5 J: tfifrfb 2 - ^ n n at 
^■/V^/V*;=/V(0.097mL, 0. 924 mmol) ^P^L, 30#|HH*#Lfc, ^M^tK(5 m 

(r^^is/mk^^ = 3/2) vmm u K&m* s as6 mg, 96%) 

APCI-MS m/z: 420 [M+H] + ; 'H-NMR (270 MHz, CDC1 3 ) 6 (ppm): 2.50 (s, 3H), 3.98 
(dd, J = 5. 5, 13. 9 Hz, 1H), 4. 58 (dd, J = 7. 6, 13. 9 Hz, 1H), 5. 92 (d, J = 9. 9 
Hz, 1H), 6. 27 (d, J =16. 7 Hz, 1H), 6.53 (dd , J = 9. 9, 16. 7 Hz, 1H), 7.09-7.49 
(m, 8H), 7.83 (dd, J= 1.8, 7.8 Hz, 1H). 
HJ609 3 6 tffrfr*4 9) 

MMM 3 5 T*ftt>tl1t{\&Q0 4 8 (120 mg, 0. 286 mmol) & 7 mol/L T^^E~T 
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»i- -5 r. £ tc <£ 9 x ffc^ 4 9 (89 ng, ifc^ 72%) £r#fc 0 
APCI-MS m/z: 437 [M+H] + . 
%W\ 3 7 Ofb#^ 5 0) 

MJ&M 3 5 ^#k*Wbffc-S-#7 4 8 (78. 3 mg, 0. 187 mmol) &T*t h~ h V & (3 
mL) {C^ftSU M-C^^ W ^ • ^^(76. 0 mg, 0. 933 mmol) fc&D*.* ^M. 

(^ a a sfc/Wx/y * y — ,V = 6/1) U fc&Vd 5 0 (79 mg, Ifc^ 91%) Sr 

APCI-MS m/z: 465 [M+H] + ; J H NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2.21 (s, 6H), 2.49 
(s, 3H), 2.77 (m, 2H), 3.17 (m, 2H), 4.14 (d, J = 13. 7 Hz, 1H), 4.65 (d, J 
= 13.7 Hz, 1H), 7.08-7.47 (m, 8H), 7.83 (ddd, J = 1. 8, 7.6, 7. 6 Hz, 1H). 

mmm3 8 w&a^s d 

MMM 3 5 X^btltifc&m 4 8 (108 mg, 0. 257 mmol) &T± h => hV ^(3 mL) 
W8#U ^fi-Ci/^n^ntV^T^XO.090 mL, 1.3 mmoD^D^, ^fiT* 10 

P tfvW*//. ^ y = -e^gji u 5 ! (87 mg> j^afa 67%) £#fc„ 

APCI-MS m/z: 477 [M+H] + 
IHfe^lS 9 Mb^»5 2) 

^J609 3 8 T# btlfoffra^ 5 1 (87. 4 mg, 0. 183 mmol) £r 1 , 
* ^ (3 mL) t mm (0. 5 mL) <Dm&m%\Zl6M L x T*fe b 7 f\s*f fc K (0. 030 mL, 0. 55 
mmol)*5«ttJ«h y Tir h*Sok#-fb*****- b JJ *A(0. 194 g, 0. 915 mmol) ^n^L, 
tt-?2B#WJ*#Lfco ^^}-7K(5 mD^iBx., * n o tfc/UAT^fctl b 

SSESre*b/t„2feSSr^apjl^i3^ h^57^- (^nn^M/^ — ;v = 
9/1) T?f»»i-5 i h 9 % fls-&4fe 5 2 (56 mg, JR* 61%) £r#fc 0 
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APCI-MS m/z: 505 [M+H] + ; ^i-NMR (270 MHz, CDC1 3 ) 8 (ppm) : 0.45 (m, 4H), 1.04 
(t, J =7. 2 Hz, 3H), 1.71 (m, 1H), 2.50 (s, 3H), 2.63 (m, 2H), 3.10 (m, 2H), 
3.24 (m, 2H), 4.11 (dd, J = 6. 1, 13. 9Hz, 1H), 4. 63 (dd, J = 7. 2, 13. 9 Hz, 1H), 
5.59 (t, J = 7. 2 Hz, 1H), 7.08-7.47 (m, 8H), 7.83 (ddd, J =1.8, 7.6, 7. 6 Hz, 
1H). 

mMBM 4 0 ffl&*5 3) 

MMM 3 5 -C# t>tl1ttt.&& 4 8 (87. 0 mg, 0. 176 mmol) 3rT-fe b - t> ]) /K2 mL) 
t * * J —A> (2 mL) <Dm&&mz.mm U 2-7^yx^ (200 mg, 1. 76 

mmol)*5j;^fP^7K*-^ b V *7 i»7k*g$C (2 mL) ^Px.^fit?2 ^ift#bfc 0 

^#bfcm, m^m^-i-hv ?j*x»m.mi^ mjzr, mm^*vtz. 0 mts*$t 

HI «t 5 , it&® 5 3 (45 mg, Jfc4* 45%) £#fc 0 

APCI-MS m/z: 497 [M+H] + ; ^-NMR (270 MHz, CDC1 3 ) 5 (ppm): 2.50 (s, 3H), 
2.76-2.98 (m, 4H), 3.26-3.45 (m, 4H), 4.11 (d, J = 14.2 Hz, 1H), 4.69 (d, J 
= 14. 2 Hz, 1H), 5.61 (br s, 1H), 7.08-7.47 (m, 8H), 7.83 (ddd, J = 1. 8, 7.7, 
7.7 Hz, 1H). 

mmm4 1 uk<e?M5 4) 

sfe&fefll 3 4 htltcit^ 4 7 (149 mg, 0. 409 mmol) SrDMF (5 mL) fc^M U 
N- t e r t Y**yfr/\>i$z=.;V?y i/^(208 mg, 1. 19 mmol), EDC • HC 
1 (171 mg, 1.10 mmoD&.ttmOB t • H 2 0 (282 mg, 1.84 mmoD^Px., 

•ei2^a#Lfd 0 m^. s^^tK(5 mQ*Mz-, mm^^x-mmvtio ^ 
^\.rc ? m^^m.mm^^^h^9^^-(^^-^ymm^^ = i/i)-ri# 

WrtZ - t (C J: «9 , 5 4 (144 mg, Jfesf* 73%) &r#fc 0 

APCI-MS m/z: 487 [M+H] + ; Ml-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1. 39 (s, 9H), 2.53 
(s, 3H), 3.70 (d, J = 5. 8 Hz, 2H), 4.23 (dd, J = 4. 8, 14. 8 Hz, 1H), 4.85 (dd, 
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J = 7.1, 14.8 Hz, 1H), 4.97 (m, 1H), 7.07-7. 46 (m, 8H), 7.79 (ddd, J = 1. 6, 
7.7, 7.7 Hz, 1H). 

mmm4 2 {{t&m5 5) 

MMM 4 1 X-mhtltcit^m 5 4 (109 mg, 0. 224 mmol) & 4 mol/L mtTkM- 

mwt^^m&(2*L)KmMi^ ssmrt* 3o#raj*#bfc. «ee-tn u 

S $ SriV y/n tVl^— rA^X* V*9V — -T5 t 19 „ fl^Bf 5 5 (43 mg, 
Jfc¥ 46%) £r#fc„ 

APCI-MS m/z: 387 [M+H] + ; ^-NMR (270 MHz, CDC1 3 ) 8 (ppm) : 2.27 (s, 3H), 3.83 
(m, 2H), 4.20 (dd, J = 6. 2, 14. 0 Hz, 1H), 4.78 (dd, J = 5. 6, 14. 0 Hz, 1H), 
4.97 (m, 1H), 7.07-7.46 (m, 8H), 7.79 (ddd, J = 1. 6, 7.7, 7. 7 Hz, 1H), 8.43 
(m, 2H). 

m&ffl 3 4 X&btltcit&V* 4 7 (153 mg, 0. 418 mmol) ^^an^^y(4mL) 
tc88S¥U fJJv^ (0.079 mL, 0. 92 mmol) 43 £0?p - = h n 7 n n^/U 

h (101 mg, 0.502 mmol) ^rJP XL, MUX 1 8#P^#Lfc 0 SJ&^tK 
(5mL)^Px. % ^oo^T^Utltfcio WJl£f&¥n^&*T?^bfc^ N &j7fc 

(205 mg, HX^ 100%) &#fc 0 
APCI-MS m/z: 495 [M+H] + . 
5*O£0i|4 4 (ft^il5 7) 

4 3 T?# btltLik&m 5 6 (96. 0 mg, 0. 194 mmol) $r n n p< ^ (2 mL) 
^#¥U N, N-^^^/^^l/^i^T^ ^(107 mg, 0. 971 mmol) *1N?L, 

n n ^ / = 9/1) ^> ^ £ J: t> , 5 7 (12. 2 mg, 

ifc^ 14%) <lr#fc„ 

APCI-MS m/z: 444 [M+H] + ; ^-NMR (270 MHz, CDC1 3 ) 5 (ppm): 2.20 (s, 6H), 2.39 
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(t, J = 5.8 Hz, 2H), 2.53 (s, 3H), 3.22 (q, J = 5. 8 Hz, 2H), 4.27 (dd, J = 
5.4, 15.1Hz, 1H), 4.74 (dd, J = 6. 7, 15. 1 Hz, 1H), 5.08 (m, 1H), 7.06-7.45 
(m, 8H), 7.78 (ddd, J= 1.8, 7.7, 7. 7 Hz, 1H), 
5 Wfcfr4fe5 8) 

mMM4 4 K^I^CD^m^m Ct, 3-e#b^bf^fk^5 6 (100 mg, 

0. 202 mnlol) &£Tf4-T$.S* ^/V tf U ^ V (0. 0103 mL, 1. 01 mmol) frhik&fo 
5 8 (21. 1 mg, Ifc^ 23%) 3r#fc 0 

APCI-MS m/z: 464 [M+H] + ; ^-NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2.49 (s, 3H), 
4.07-4.43 (m, 3H), 4.78-4.95 (m, 2H), 5.84 (s, 1H), 7.06-7.45 (m, 10H), 7.78 
(ddd, J =1.6, 7.4, 7. 4 Hz, 1H), 12.9 (m, 2H). 

mmm* e ut^ms 9) 

##^6ldfBSO^^SpCT, ffrS^D (2. 66 g, 6.21 mmol) &£Tfi 2 - 7 >V 
^-n 7^^/^7^(1.74 g, 12.4 mmol)^e>fb^4fe5 9 (2.09 g, 79%) §r 

APCI-MS m/z: 444 [M+H] + ; 'H-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.43 (s, 9H), 2.45 
(s, 3H), 2.64 (m, 1H), 3.29 (m, 2H), 3.74 (m, 1H), 4.68 (m, 1H), 7.08-7.46 
On, 8H), 7.81 (ddd, J = 1. 6, 7.4, 7. 4 Hz, 1H). 

mmm4 7 (tk&me o) 
mmm 3 4 ^mm^m^m ct, mmm 4 6 x-mhtitiit^-m 5 9 (2. 09 g , 

4. 71 mmol) 3&» hfc'&VO 6 0 (1. 65 g, J&*5 92%) £r#fc«, 

APCI-MS m/z: 344 [M+H]*; : H-NMR (270 MHz, DMSO-d,,) 5 (ppm): 2.40 (s, 3H), 2.86 
(m, 2H), 3.25 (m, 2H), 7.28-7.45 (m, 7H), 7.59 (m, 1H), 7.87 (ddd, J = 1. 5, 
8.1, 8. 1 Hz, 1H). 
21*6004 8 «t^6 1) 

mmm4 i icfBife^&icapcT, nnm* 7-v&htiitfc&®6 o a. 37 g , 

3.61 mmol) *3 J: 4- (^W$/) ?LEfe • 80 g, 10.8mmol)^b 

{b-£# 
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6 1 (1. 07 g, i&m 65%) £r#fc 0 

APCI-MS m/z: 457 [M+H] + ; ^-NMR (270 MHz, CDC1 3 ) 6 (ppm) : 2.22 (s, 6H), 
2.20-2.35 (m, 5H), 2.72 (m, 1H), 3.28 (m, 2H),- 3.91 (m, 2H), 6.66 (m, 1H), 
7.08-7.47 (m, 8H). 
M1&M4 9 tfb£4fe6 2) 

8 X^htlt^t^^ 3 4 (120 mg, 0. 337 mmol) £r 1 , 2 - n px^ 
-y (4 mL) £ (0. 67 mL) U N - * f-)V 5? ^ (0. 187 mL, 

1. 68 mmol) *5 J: Tf h V T± h *S"j|c*fb* ?S§**- h D !7 A (0. 428 g, 2. 02 mmol) 

= 9/i)«u, \t&m§ 2(Dmmm(.35 m g )#fc 0 mbtitcfc&m6 2 com 

U iffiT^itS^i^i^ ft^6 2 (29 mg, I|«20%)£#fc o 
APCI-MS m/z: 441 [M+H]*; X H NMR (270 MHz, CDC1 3 ) 5 (ppm): 2.01(m, 1H), 2.28 
(s, 3H), 2.35 (m, 3H), 2.43 (s, 3H), 2.40-2.58 (m, 9H), 3.14 (m, 1H), 7.08-7.46 
(m, 8H), 7.81 (ddd, J= 1.6, 7.4, 7. 4 Hz, 1H). 

mmrn 50 ut-s-m e 3) 

I@l 

hy^/ymMM.(.2.93g, 17. lmmoD&T-fe b= b V A-(lOOmL) 
fc*g$?U —$m-i?-t e r t-^/K5.09 g, 22.9 mmol) *5 <fc 4 - 
;VT 5 J tT y v?^(2. 21 g, 18. 1 mmol) SrJp*.* 10 R#W8i#L,fc. SlS^K: 

xmt>\^itM, m^mmi-hv ^A-ciaiu «R««riftBE«*bfc. ^s^i/y^ 

y/^^A^n-x- — (■^•frV/ftlfc^A' = 9/1 -» 4/1) "CftlM 

U 2- (ter t-T'h^/^/VT^y) T* h 7:=./ ^(865 mg, 21%) 
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_bSBIgl X%hfhtc2- (t e r t h ^r^^t*=;W7 ^ y ) Ti? 
/ >- (851 mg, 3. 62 mmol) J —/V (20 mL) izmM U * #/W*S? 

^(1.03 g, 8.04 mmol) -grin ;t, MUX 15 R#P^#Ufc 0 ^S^TkSrflP*:. BEIfe 

Ji|EX©2-e#^ixS 2- (t e r t -~f h =¥vo&/ktf?=/K7 ^ / ) 7th7x 
y ^=^-fe5^7/W^y^(2.91 g, 9.44 mmol) {CtlTKg^^ (30 mD^Anx., 130<C 

t? 5 am, ik^x 7ox;x i ^ra»#ufc 0 &]&m&wtfi&* ^ v-?* tvu^— 

5 -7tf/l/7 5/ - 2- [(ter t-7f^;^-;V7^y) ^/v] - 
2, 3-i?tKn-2-7i=;Wl, 3, 4 -f7v?7/- /W(2. 06 g, 56%) £r 

APCI-MS m/z: 393 (M+H) + . 
Ig4 

±mnm3Xnhtlfc3-T J t^/U-5-T±^/UT^y-2- [(ter t- 
^h^^^/^^y) ^f^] -2, 3-i?tKn-2-7x=;V- 
1, 3, 4-^7^7/^(2. 01 g, 5.12 mmol) &T± h— h V ^(20 mL) 
Lx tK7^- l7KfPfe(8.0 mL, 0. 16mol)^P^, MUX 6 ^P^#bfc 0 ^ 

— (H4# : Hi-Flash™ column. ^^Is/mfc^^ = 2/3) xmWkiS rtti 
«9x 5-75/-3-7tf;l'-2- [(t e r t-7f^r^;V#^7^/) 
y?vi/]-2, 3-^tKP-2-7i-;V-l, 3, 4 -^Tv^T/ -Ml. 42 g, 
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79%) £r#fc 0 

APCI-MS m/z: 351 (M+H) + . 
Ig5 

_h|2X©4-e#^ttS5-T^/-3-T-fe^-2- [(t e r t-ZfY*cis 
jj;Vi$~;VT^ /) *?vU] -2, Kn-2-7x^;V-l, 3, 4-^ 

7S?7^(4 30 g, 12. 3 mmolK 3 U ?-M2. 45 g, 14. 8 mmol):io£t)«3 

?>ffc#0(2.81g, 14.8mmol)£T-fe: 1>- h /V(86 mL)te:«i}§ U 3 ?i?f(3.75g, 14.8 
mmol)^Px.fc^, TK^T-e^^t e r t - 7?- As (4. 40 mL, 37. 0 mmol) £r#P;t, 
50° CT*2^m#bfc 0 Rfcm*^m.*X*%}mVti^ 7K^P^> s^^/w-e 

*D-^ = 1/6) ^fjt$H-5- *K 3 -Ti?^/l— 2 - [(t e r t -^}* 
^v-^/l^— 5 7) 7^/1^] -2, 3 — — K-2-^3i — ^ 

- 1 , 3 , 4 - f 7^7 ✓—A' (4. 04 g, itZ^ 71%) 3r#fc„ 

ESI-MSm/z: 462 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 1.45 (s, 9H), 2.40 (s, 3H), 4.13 
(dd, J = 6. 6, 14.9 Hz, 1H), 4.61 (dd, J = 6. 6, 14. 9 Hz, 1H), 5.26 (m, 1H), 
7.27-7.41 (m, 5H). 

±fBXS5^#fe^fc3-T-fe^/W-2- [(t e r t -Zf Y )\<i$—;VT 
-2, 3— i^t Kn-5-3^K-2-7x^;V-l, 3, A-f- 
7v 5 7/ w -;V(l. 93 g, 4. 18 mmol) & h/Vo^(57 mL) fcljgflPU b V zf<?;V\?~;V 
V9V(1.83 mL, 6.26 mmol) $5 £ t^" b^^^. ( MJ 7 a,-^^^ 7 ^ ^) /^^i? 
?A(242 mg, 0.209 mmol) SriP^L. 100° C "0 3 0mm.WVtc o BUEMZK 5%7 yfe 

mm\stz.'&, m-&mkr\-y ^a«u wmrxmmvtc 0 mt&fvitr 

;^7A^vF/77^- (Sm^^/ri-^^ = 2/3) -effifiRTS £ 
£ t £ n . fb^#> 6 3 (1. 33 g, M 88%) £r#fc 0 
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ESI-MSm/z: 362 [M+H] + ; 'HHNMR (CDC1 3 ) 8 (ppm) : 1.42 (s, 9H), 2.41 (s, 3H), 4.13 
(dd, J = 6. 2, 14.9 Hz, 1H), 4.62 (dd, J = 6. 6, 14. 9 Hz, 1H), 5.35 (m, 1H), 
5.51 (d, J =17. 4 Hz, 1H), 5.67 (d, J = 10. 7 Hz, 1H), 6.58 (dd, J = 10. 7, 17.4 
Hz, 1H), 7.26-7.39 (m, 5H). 

mnm5 1 (^6 4) 

5 0 X^btbfcfcG-yo 6 3 (1. 10 g, 3. 04 mmol) SrTi? h ^(20 mL) iZLf&M 
U 7K(3.0 mL)*MZ-tc^ tK^TT'jM-^^^^ y V A (1.68 g, 10.6 mmol) 

mux 3 mmmt\^ti 0 Rj^m^mmm^m-r a. 03 g ) x 1 mo i/L 
mm&o mo&xxfmm^^teo mo&M^ mux 30 $-mm.wistz.'&, mm*. 

ft&m 6 4 (965 mg, ®M 81%) £#fc 0 

ESI-MS m/z: 380 [M+H]*; ^-NMR (DMSO-dg) 8 (ppm): 1.39 (s, 3H), 2.25 (s, 9H), 
4.03 (dd, J = 7. 8, 14.4 Hz, 1H), 4.33 (dd, J = 4. 7, 14. 4 Hz, 1H), 7.30 (m, 
1H), 7.32-7.42 (m, 5H). 
mMM5 2 (ik&®)6 5) 

MMM 5 1 X^ hfltiit^^O 6 4 (116 mg, 0. 306 mmol) % HO B t • H 2 0 (48. 0 
mg, O.313mmol)*5«fct/EDC I (66. 0 mg, 0. 344mmol) IrDMF (1. 2 mL) fCl^jS¥U 
mUX lOfrmWftVfc&smU&X text --f^/VT ^ WO. 163 mL, 1. 55 mmol) 

m&\^tz.^ mimmi- v v v^x&mv^ mmrxmrn-r^ riiao, \\&m 

6 5 (96. 1 mg, JfcsfS 72%) &#fc 0 

ESI-MS m/z: 435 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 1.43 (s, 18H), 2.38 (s, 3H), 

3.95 (dd, J = 5. 5, 14. 7 Hz, 1H), 4.71 (dd, J = 7. 6, 14. 7 Hz, 1H), 5.31 (m, 
1H), 6.38 (br s, 1H), 7.25-7.39 (m, 5H). 

mrnms 3 a^m6 e) 
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Hjfetity 5 2 X^htltcit^-yo 6 5 (96. 1 mg, 0. 221 mmol) £r 4 mol/L ifrffcTk^f — 
(80. 4 mg, Jfts* 98%) £#fc 0 

ESI-MS m/z: 335 [M+H] + ; 'H-NMR (DMSO-dg) 5 (ppm) : 1.34 (s, 9H), 2.41 (s, 3H), 
4.16 (d, J =13. 8 Hz, 1H), 4.25 (d, J = 13. 8 Hz, 1H), 7.31-7.46 (m, 5H), 7.81 
(br s, 1H), 8.49 (br s, 3H). 

mmm5 4 ut^m e 7 ) 

5 3 "Z'&b*ltz.i\&m 6 6 (78. 3 mg, 0. 211 mmol) (Di?f n n ^ ^ 
(2. 0 mL) fc, ^}VT % V (0. 147 mL, 1. 05 mmol) &£T$mt 
/l^AofrwKO. 033 mL, 0. 32 mmol) ^*Px., 30 #|HJjj|# bfc c SJ«S-7k 

SrJlI*.* ^^.^/VT^WUfCo ;fr*&Ji3rl mol/L UK. fi&ft Afe£**tfHSftS5fe?^ U 

07^f- (^/-/v/SiEfe^vi' = i/io) Tit§lH-3w£lc£«9, 

6 7 (59. 3 mg, l» 66%) £r#fc 0 

APCI-MS m/z: 425 [M+H] + ; 1 H-NMR (CDC1 3 ) 5 (ppm) : 1.44 (s, 9H), 2.38 (s, 3H), 
3.82 (dd, J = 5. 3, 13. 8 Hz, 1H), 4.58 (dd, J = 8. 5, 13. 8 Hz, 1H), 5.24 (m, 
1H), 5.96 (d, J = 9.9 Hz, 1H), 6.29 (d, J = 16. 5 Hz, 1H), 6.40 (br s, 1H), 
6.55 (dd, J = 9.9, 16.5 Hz, 1H), 7.25-7.40 (m, 5H). 

mmms 5 ut&me s) 

mifcm 5 4 T?# btlfrik-B-yo 6 7 (58. 3 mg, 0. 137 mmol) h^MJ;l/(1.2 
mL) \Z.^M Us h y x-T-A'T 5 > (0. 134 mL, 0. 961 mmol) *3<t Xfi?* ^-)VT 5 
^i£(56.0mg, 0.687 mmol) SriPx., 1 HtP^Jf^UfCo RjSlfcfclTkSriflX-, 

llfrKi^bljliMbU 6 8 (42. 5 mg, ®M 66%) £#fc 0 . 

ESI-MS m/z: 470 [M+H] + ; 'H-NMR (CDC1 3 ) 8 (ppm): 1.43 (s, 9H), 2.27 (s, 6H), 2.38 
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(s, 3H), 2.77-2.84 (m, 2H), 3.14-3.20 (m, 2H), 3.93 (d, J = 13. 8 Hz, 1H), 4.69 
(d, J= 13.8 Hz, 1H), 6.13 (m, 1H), 6.39 (br s, 1H), 7.27-7.42 (m, 5H). 

IWJ5 6 Uk&&6 9) 

MMM 5 1 -C#btbfcfb^ 6 4 (100 mg, 0. 264 mmol) £rN, N- i?* ^vWTi? 
hT^ K(l.OmL) U 7fC^Tt?^b^^-— M0.039 mL, 0. 54 mmol) ^rAnx., 

30 #H03f# bfcf^ Hpitgrei^f y tVVT 5: >• (0. 370 mL, 2. 64 mmol) 

ml-c 20 mmmwvtco Rj&mtt&tin*., mm^^-vmm ufc 0 ttis: 1 
moi/L ant tk, ^fp^i&TK-ejiiM^gfe^bfc^, iiTK^^b y 9A^m & 

= 1/1) -cjrhbw-s - 1 \z. «t t) , it&m 6 9 (122 m g , urn 100%) ^#fd 0 

ESI-MS m/z: 463 [M+H] + ; 'H-NMR (CDC1 3 ) 6 (ppm) : 1.16-1.32 (m, 6H), 1.35-1.56 
(m, 6H), 1.42 (s, 9H), 2.35 (s, 3H), 3.55 (m, 1H), 3.97 (dd, J = 5. 4, 14.8 
Hz, 1H), 4.54 (m, 1H), 4.72 (dd, J = 7. 7, 14. 8 Hz, 1H), 5.43 (m, 1H), 7.25-7.42 
(m, 5H). 

mmms i yy&mi o) 
mmm 5 3 ^xx^mmm 5 a ^m^m^mcx, mm 5 6 tmb*iittt& 

#I6 9 (122 mg, 0.264 mmol) £ 4 mol/L Mil^B-^Bk^A^m(l. 0 mL)-e#l 
M U #CV ve, by ^.J-frT ^ ^ (0. 184 mL, 1. 32 mmol) <D#^T. 2-?u 
ax^;l/^;W^n;Ko. 055 mL, 0. 53 mmol) b%.!fc£ltZ> b , -ft^#7 7 0 

(75. 1 mg, ®M 62%) &#fc„ 

ESI-MS m/z: 453 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 1.22-1.35 (m, 6H), 1.40-1.52 
(m, 6H), 2.37 (s, 3H), 3.58 (m, 1H), 3.84 (dd, J = 5. 3, 14. 2 Hz, 1H), 4.57 
(dd, J = 8. 3, 14.2 Hz, 1H), 4.69 (m, 1H), 5.19 (dd, J = 5. 3, 8. 3 Hz, 1H), 5.97 
(d, J = 9. 7 Hz, 1H), 6. 29 (d, J = 16. 5 Hz, 1H), 6. 56 (dd, J = 9. 7, 16. 5 Hz, 
1H), 7.26-7.42 (m, 5H). 

n»j5 8 yy&mi 1) 
mmm 5 5 iz.mm<D%mzm ct. mmm 5 7 -&&hti*L4k&m 7 0 (72. 0 mg, 



82 



WO 2005/035512 



PCT/JP2004/015293 



0. 159 mmol) £ hi) ^f-jVT ^ is (0. 155 mL, 1. 11 mmol) ©#j£T, /■ f-tVT % ^ 
MM& (65.0mg, 0.797 mmol) bRl&iSl£1t&+ #fe:h,fc£jfctt&ftlte*3vl'(3. 0 
nL)K3gfltU 4 nK>l/L^b*^l-ft»^.^l4S*!(0.30 mL) ^Px. N MT* 30 # 

&m 7 1 (66. 0 mg, JiX^ 72%) £r#fc 0 

ESI-MSm/z: 498 [M+H] + ; X H~NMR (DMSO-de) 6 (ppm) : 1.21 (d, J = 6. 6 Hz, 6H), 1.34 
(d, J = 6. 6 Hz, 6H), 2.22 (s, 3H), 2.80 (s, 6H), 3.35-3.50 (m, 3H), 3.58-3.70 
(m, 3H), 3.92 (dd, J = 7. 6, 14.2 Hz, 1H), 4.41 (dd, J = 5. 6, 14.2 Hz, 1H), 
4.64 (m, 1H), 7.27-7.47 (m, 5H), 8.09 (br s, 1H), 10.18 (br s, 1H). 

mnms 9 ut&m7 2) 

MMM 5 1 X^btltzikG-yo 6 4 (100 mg, 0. 264 mmol) ^DMF (1. 0 mL) 
U 3 Vit* fAs (0. 040 mL, 0. 64 mmol) *3 J; tWfclft* D ?7 J*. (40. 0 mg, 0. 289 

mmoDSrAD*., 2 B#lf»j$Lfc 0 ^JSWctK^P*., »»if^ili|Lfc 0 

/K3.o BL)m»*u **a»(o.3o mL)*jn^ 50 0 c-ei^i 

h y ai^WT ^ V (0. 368 mL, 2. 64 mmol) <D fc&T, M.it 2 - ^ n u 

~/V(0. 110 mL, 1. 05 mmol) b%.J&£"£Z> rtia^ fb-g-flfc 7 2 (46. 6 mg, Jfca* 
46%) &#fc„ 

ESI-MSm/z: 384 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm): 2.42 (s, 3H), 3.89 (dd, J = 6. 0, 

14. 1 Hz, 1H), 4. 57 (dd, J = 7. 8, 14. 1 Hz, 1H), 5. 37 (dd, J = 6. 0, 7. 8 Hz, 1H), 

5.95 (d, J = 9.8 Hz, 1H), 6.27 (d, J = 16.5 Hz, 1H), 6.55 (dd, J = 9. 8, 16.5 
Hz, 1H), 7.25-7.42 (m, 5H). 

mmm6 o ut&mi 3) 
mmm 5 5 K^m^m^m c-c, rnmrn 5 9 xm^titcit^-m 7 2 (46. 0 mg, 

0. 120 mmol) £r h V ^JVT ^ > (0. 117 mL, 0. 839 mmol) W#ftT>. ^7 5 
>1fi»!fi(48. 9 mg, 0. 600 mmol) b&J&£ltZ> fc&Qo 7 3 (29 mg, Ifc 
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m 56%) 3r#fc„ 

APCI-MS m/z: 442 [M+H] + ; X H-NMR (CD 3 0D) 5 (ppm) : 2.22 (s, 3H), 2.80 (s, 6H), 

3.35-3.50 (m, 2H), 3.58-3.70 (m, 2H), 3.92 (dd, J = 7. 6, 14. 2 Hz, 1H), 4.41 

(dd, J = 5. 6, 14.2 Hz, 1H), 4.64 (m, 1H), 7.27-7.47 (m, 5H), 8.09 (br s, 1H), 
10. 18 (br s, 1H) . 
mmWGl (flj^»7 4) 

xai 

2 -75 / Ti? \>7^J >m.m&.(2. 93 g, 17. 1 mmol) &T± b~hV /KlOO mL) 
\^MVtc 0 t e r t-^/l^(5.09 g, 22.9 mmol)*5j; 

tM - *f->V7 5 / tf V v^(2. 21 g, 18. 1 mmol) &M$dNz., 10 ^PRQUE 

SKIES: S'U Uff/vX^j*?*-? ysf^yj — (^^MJ-v/B^R^^v = 9/1 -> 
4/1) TOSH'S 9 x 2- (N-tert-^f^>«=;V7U) 
7th7i/y (865 mg, 21%) 4r#fc 0 

±|BX@ 1 t?#fett^i 2-(N-tert-^h ^i/*^Jj?r:/l/7 5 /) T"fe b 
7i/y (851 mg, 3. 62 mmol) ^ * 7 —A' (20 mL) bfc„ # frtzMm^ 

*± 5 K4lfflltt[(l. 03 g, 8. 04 mmol) ^JP^L, 15 B#Wjfc#bfc, S 

h» erA-Cft»U *8ffi&«ffi«*Lfc. #fetbfcaWtSr^^ n * V(50mL) 
iC&ftU t°y 5^(1. 75 mL, 21. 7 mmol)*5 ±t#£ffc h !> ^ ^/KT-fcTvKZ. 23 mL, 
18. 1 mmol) ^fi-c 16 B#rajf#Lfc, I^#K:IMWfcibicaw- h y ^AtK 

!)*^7A^nvh^77^- (^^>^W^t^^^ = 9/1 -> 4/1) T* 
ilt^iiia^ 2- [(tert-yb^«=/V7^) ^/V] - 
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2, Kn-3- (2, 2-^f;^D^=;V) -5- [(2, 2-v> 
^Wnt't=;V) 75/] ~2-7i^-l, 3, 4-^-7^7:/— /l" (910 
mg, 53%) £#fc„ 

APCI-MS m/z 477 [M+H] + . 
Ig3 

- ±|BXS 2 -e#?>tb5 2- [(tert-^F ^#/l^— 7^7 5/) ^ ^] 
-2, 3-^kKn-3- (2, 2-^7<^Vl'-7 P o t°^/l^) -5- [(2, 2- 
v>7 ^/Vr^ n fc 0 ;^/^) 7U]-2-7x —/W- 1,3,4-^7^7 ✓ — A* (3. 72 
g, 9.48 mmol)£- t e r t J — A-(150 mL) &2aft--mH- h V *i»7fc^(pH 
= 3 ; 50 mL) ©S^KteSiffiP bfc 0 # YfcJS 5 b V !7 A (3. 6 
g, 94.8 waol)&mm.X~M?Ls 50^ 1 B*|H|if#Ufc. SJ&$tfCl£m(5. 4 mL) «r*D 

if^-Cy^^y— fS-ttJ;!?, 5-7 57-2- [(ter t-7*b=5r^/l/ 
^7^) ^/U] -2, 3-S?t Ko-3- (2, 2-v f ^f/W7°nt p t= 
/V) -2-7x^-1, 3, 4-f7^7y-;K3. lOg, 99%) £r#fc 0 
APCI-MS m/z: 393 [M+H] + . 

HJStfiJ 5 0©lg 1 ^IB^O^^SP CT, ±|5X© 3 t?#e>tbfc 5-75/- 

2- [(tert-7f^;^7$7) 75vKl -2, 3-^tKP-3 

- (2, 2-^f/V7P^;H -2-^^-71^-1, 3, 4-^7^7/- 
7^(1. 00 g, 2. 55 mmol) % 3 V V & (580 mg, 3. 04 mmol) % 3 #^$1(510 mg, 

3. 07 mmol) % 3 17 iff (780 mg, 3. 07 mmol) *3 «£ t/^ifH^ t e r t — :/^vW0. 980 mL, 
8. 24 mmol) J; *) „ 2- [(t e r t-7f^;^=;V7 5/) *^/V] -2, 

3- i?tKn-3- (2, 2-S?7?vK7*n f^AO -5-3— K- 2-7^ — 
/V-l, 3, 4-^7-^7^— 71^(986 mg, Jd^ 77%) <£r#fc 0 

X$£5 
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±|BIg4 -C# bfrtc 2- [(tert-/b =3rV#/l^~/KT ^ / ) * 
-2, 3-S?fc Kb - 3- (2, 2 - v?^ t't^) - 5 - 3 - K- 2 - 

37^=/V-l, 3, 4-^7^7'/ — 71^(500 mg, 0.993 mmol) trTHF (10 mL)t£ 
^*§?U h V h^rv'tf^/^>7>' (0.420 mL, 1. 99 mmolh ^(^i?!)^ 
Tir h^)/N°7v ? !>^(86 mg, 0.15 mmoD^i^ h ^^/V-T^^^^A^n y 
K(1.0mol/L THF^I, 2. 00 mL, 2. 00 mmol) SrAP*:, 50° C T 6 R#P B Hf # L 

^!)*W7A^nvb^77>f- Qgm^fr/n-^y-l' = 1/9) T?3fi|f 
S4i"S wtiaO, -ffc-&#J 7 4 (343 mg, JR* 85%) &#fc Q 

ESI-MSm/z: 404 [M+H] + ; X H-NMR (CDC1 3 ) 6 (ppm) : 1.36 (s, 9H), 1.41 (s, 9H), 4. 12 

(dd, J = 5. 9, 14.8 Hz, 1H), 4.64 (dd, J = 6. 6, 14. 8 Hz, 1H), 5.23 (m, 1H), 

5.49 (d, J =17. 4 Hz, 1H), 5.66 (d, J = 10. 7 Hz, 1H), 6.62 (dd, J = 10. 7, 17.4 
Hz, 1H), 7.22-7.38 (m, 5H). 
MMM6 2 Mfcg-4fc7 5) 

l-T?#£>*b5ffc-a^7 4 (314 mg, 0. 778 mmol) £ffiV\ MMM 5 1 ~ 

<D%mzmv,x%mirz>z.bfc£ *)\\&mi 5 (W3«(5ig)) &#fc 0 

APCI-MSm/z: 512 [M+H] + ; : H-NMR (DMSO-de) 5 (ppm): 1.25 (s, 9H), 1.36 (s, 9H), 

2.79 (s, 6H), 3.35-3.53 (m, 2H), 3.59-3.69 (m, 2H), 4.05 (dd, J = 5. 6, 14.0 

Hz, 1H), 4.44 (dd, J = 8. 2, 14.0 Hz, 1H), 7.04 (br s, 1H), 7.26-7.41 (m, 5H), 
7. 86 (dd, J = 5. 6, 8. 2 Hz, 1H) , 10. 38 (br s, 1H) . 

WT, 1 ~ 5 T'#btLS-fb^A~E(D«5t^4^^i- 0 
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I4t 

R 2 




#-*§- 


#* 


R2 


R3 


1 


A 


-COCHa 


-CH 3 


2 


B 


-COCH 3 


-CH2NHSO2CH3 


3 


C 


-COC(CH 3 )3 


-CH2NHSO2CH3 


4 


D 


-COCH3 


-CH2CH2NHC0 2 C(CH3)3 


5 


E 


-COCH3 


-CH2CH2CO2CH3 



X©1 

f-^rt % %/W*i? K(12. 0 g, 132 mmol) ? / — ;V(200 mL) iZ.MW> U T"fe h 
-7^S Wl5. 4 mL, 132 mol) *5 «fc t**i£Bfc(l. 2 mL) SrJP^t, 3KffiT 5. 7 R$|H]jft& 

^ = * $ >V/< y ^ (25. 4 g, 96%) £#fc 0 

'H-NMR (DMS0-d 6 ) 6 (ppm) : 2.30 (s, 3H), 7.37-7.40 (m, 3H), 7.91-7.94 (m, 3H), 
8.27 (br s, 1H), 10.21 (br s, 1H). 
Ig2 ' 

_h|BX^l-e#bttfcT-fe h^^y ^ = ^^-fe^^7/W^y^(8.44 g, 43.7 
mmol)^T-fe: M'(170inL)fc:JK»U t'P i^(7. lmL, 87 mmol) & J; t#S;fcffcI6 (8. 3 
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mL, 87 mmoDSrJn*., 25 H#|igii#Lfc 0 fcJ&mz 2 mol/L Tk^b*- h V & 

^77^- (^■fr^/ftH^^vi, = l/i — i/2)T?»3Hi-S^^H:J;«J l- 

(5-75 7-2-^^-2-7x^-2, [1, 3, 4] 

*jy 3 ->T A') ^ ^ / ^ (7. 67 g, JR* 75%) £#fc 0 

^-NMR (DMSO-dg) 5 (ppm) : 2.12 (s, 3H), 2.31 (s, 3H), 6.49 (br s, 2H), 7.21-7.41 

On, 5H). 

IS3 

#WltfH(17. 1 g, 76. 5 mmol) &T"kh=-hV A* (225 mL) iC^b, CCtrM^ 
t e r t — :/^Ml2. 1 mL, 102 mmol) £Anx.fc„ 10 #H5S# Lfc^, J-fEXfl2 
-C#bttSl— (5-757 - 2 — t^/V— 2-7x^-2, Ko 
[1, 3, 4] f 7v ? 77 , '-/V- 3 — fA-) ^(15.0g, 63. 8mmol) Sr*Px. N 

^^^W7^7n-7h^77^f- (•^■i^/Bm^A' = 8/1 -* 

6/D x-mm-tz, r i (c «t i9 , ^b-a-* a (15. 4 g , jr* 8i%) &#fc 0 

FAB-MS m/z: 299 [M+H] + ; l H-NMR (CDC1 3 ) 8 (ppm): 2.29 (s, 3H), 2.44 (s, 3H), 7.32 
(m, 3H), 7.46 (m, 2H). 
##0!)2 (fl2#*B) 

ISl 

i ©ig i [ct&^(D^m^m c-c, 2- (^f/w;vtow7 5 7) r-t 

h7^y^(l4. 1 g, 66.0 mmol)*5<fO ; ^^-fe5:^/W^v5 K(6.00 g, 66.0 mmol) 
2>>£>2- (^f/^^^^^y) T-fe h^ai/>=^^-fe5^7/W^y^(14.5g, 
JR* 77%) £#fc 0 

1 ©Ig 2 ^|am©^fc3P CT, XfEXg 1 -e# bfrfc 2 - (7 
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/V3fc-/KT^/) T-fe Yy^y >-=^^-ir^^7/W^y > >'(1.00 g, 3.49 mmol) 
N- (4-T-fe^-2-T^y-5-7^^/W-4, 5-i?tKo[l, 3, 4] 
f7^7/-;V- 5 — (fr* 5VV-) ^ V^/l^VT 5 K(302 mg, 26%) 
fc. 

APCI-MS m/z: 329 [M+H] + ; 'H-NMR (CDC1 3 ) 8 (ppm) : 2.29 (s, 3H), 2.99 (s, 3H), 
4.04 (d; J = 14. 0 Hz, 1H), 4.55 (d, J = 14.0 Hz, 1H), 7.30-7.41 (m, 5H). 

###>j i ©it 3 izmmnjfmzm c-c , ±isx@ 2 -e# h titz. n - u-t* 

3-;v-2-T^;-5--7=c~;V- 4, [1, 3, 4] f7^7/- 

A— 5 f;W^ ^vl/) * 1/7 5 K (240 mg, 0. 732 mmol) frbit<&<&}& 

(176 mg,Jfc^61%)£#fc 0 

FAB-MS m/z: 392 [M+H] + ; 'H-NMR (CDC1 3 ) 8 (ppm): 2.38 (s, 3H), 3.01 (s, 3H), 4.07 
(dd, J = 6. 3, 14. 2 Hz, 1H), 4. 65 (dd, J = 7. 4, 14. 3 Hz, 1H), 5. 15 (t, J = 6. 9 
Hz, 1H), 7.26-7.44 (m, 5H). 
#%#|3 Wfc£*C) 

#%09 2 ©Ig 1 X^htltz. 2 - (^ f;l/^;l/*=/l/7 5 / ) 7"fc h 7 y ^= 
5 # /W^ )/ ^ (300 mg, 1. 05 mmol) £ T H F (18 mL) U Ji^T^Sfi-e 

4 - 5 / t° y (641 mg, 5. 25 mmol) 33 £ Tfi&it V'* v^sls (0. 13 mL, 

1.1 mmol)5r*TLfc. ^bt°^n^/^T^T^, 1 B$m&&£Xfi 2 
tt^tv^k fc 9 ^ (0. 065 mL, 0. 53 mmol) & XL, $ & l£ 1. 6 B#W1I# 

(;bo^V> 9 J— = 20/l)-X?^-rSr £fcLj;9N- [5-75 
/ - 3 - (2, 2-£/p< =$-)V7°Xi \?$r~;V) - 2 -~7 2 , 

[1, 3, 4 ] *FTi?7 yf—A'— 2—^ JV^ *f-/U] ^ ^ Is^Asifc 1/7. 5 K (88 mg, 
^ 22%) $r#fc 0 
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APCI-MS m/z- 371 [M+H] + ; X H-NMR (CDC1 3 ) 5 (ppm) : 1.34 (s, 9H), 2.96 (s, 3H), 
4. 06 (dd, J = 6. 2, 13. 7 Hz, 1H), 4. 19 (br s, 2H), 4. 58 (dd, J = 7. 0, 13. 7 Hz, 
1H), 5.20 (t, J = 6. 4 Hz, 1H), 7.27-7.55 (m, 5H). 

'&%mi<Dxm3K%dM<&&miz.m]zx* _hfBi^i-e#£>*L5N- [5-75 

y-3- (2, -2-7x^-2, 

[1, 3, 4] ^7i?7'/-;V- 2 7« * ^/WJfciO* 5: K(180mg, 

0. 486 mmol) **bi\&ttoC (164 mg, JRS* 78%) 

APCI-MS m/z: 434 [M+H] + ; 'H-NMR (CDC1 3 + CD 3 0D) 8 (ppm) : 1. 32 (s, 9H), 3.03 (s, 
3H), 4.08 (d, J =14.0 Hz, 1H), 4.63 (d, J = 14. 0 Hz, 1H), 7.32-7.42 (m, 5H). 

N- t e r t — Zf b^rv'^^^/l'- 0 -77 = ^(10.0 g, 52.9 mmol)£rTH 
F (150 mL) fcSfll U 7 * 9 i'lfe (7. 73 g, 63. 4 mmol) x £#7k fcV* V ^W. (16. 1 

mL, 79.3 mmol), ^^<=7 A (593 mg, 2.64mmol) s h^x^M^y^^ 
(1.39 g, 5.29 mmol)*5j;I^7K(2.28 mL)^P^L x T/l^^^#IS^T, 60^^ 22.5 

wmmwvtco msm*-*?* b&iiu-c^iiu 5^^^^^ h v vj» 

^77^(A^fty/Stxf^ =6/1 -+ 2/l)"C»jRU (3-^y-3- 
7x^7°nt» t e r t -^^/U^^/U{7. 85 g, 60%) 

APCI-MS m/z: 250 [M+H]\ 
32 . 

±IEXa 1 -C#£>*bfc (3-;^y-3-:7ai tVU) 5: ^ 

t e r t —Zff-/V^^T/^(J. 80 g, 31. 3 mmol) * J — /V(240 mL) i7k(60 mL) 

tomet&fflzmm^ ^a-t s k • m.wtm.d. 98 g , 62. 6 mmoi) zmz^ 
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fy-^pp^ (10/1)^(200 nUSriP^ a#£j**&9 *9 y — Ufc. 
eftHfcSr^ftU ^^rf->-ei5fc^ % ftfeETtt«li-5 £ £ J: t> > (3-^y 
— 3 -7*=^n tVw) Vgg t e r t —zf'^/l'^X T/^=^^-± 5 # 

/W^/^(9.23 g, JR^5 91%) &#fc 0 
APCI-MS m/z: 323 [M+H] + . 
Ig3 

t e r t — y ? ^-/Vrc^x/l^=^^-fe5:^7/W^y > V(4.07 g, 12.6 mmol) SrTir h >- 
(100 mL)R:Jg#U t°y >^(5. 4 mL, 63. 1 mmol) kiBkfoWfflMfi. 0 mL, 63. 1 mmol) 

& jpxl, ^m-c 6 u#ng^# Lfc e s^agtJKasFp^ifcdc* >• y ^^mm (50 

* J —A< (20 mL) *5 «fc TJt t K 9 V— 7k?P#> (20 mL) & £ n £i&-C 2 R$|Rtift# b fc„ 

(10/1)^(100 mL)^*Px> m#&&m*D *9V— Lfc„ 6£,@toSr5JftU 
^M^-Cifei^UfcSS, ^JET^-TS r. £: M £ 9 , [2- (3-T±^ju-5- 
T^;-2-7^~;V-2, [1, 3, 4] f7^7/^V-2 — f 

/I/) :n^vl/| ^ ^ t e r t -^/^^7 i /W(4. 38 g, Jfc^S 91%) £#fc 0 

APCI-MS m/z: 365 [M+H]\ 

###| 1 (DTM 3 ^|S^«7)^&^5p bT, JbfEXi|S3-?#k*W5: [2- (3-T 
-fe^/l— 5 -T^y - 2-7=c~A — 2, [l, 3, 4] f 7i?7/ 

— /V- 2 — T /t') cn^vW] 2ul"< ^ i/g£ t e r t -y f ^vl^;*7vK2. 80 g, 7. 67 
mmol) hfc&yoD (2. 66 g, Jfe*& 81%) £r#fc 0 
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APCI-MS m/z: 429 [M+H] + . 

*7VK5. 70 g, 29. 7 mmol)*5«tU?^^-fe ^ #/W<>> K • i£^i£(5. 70 g, 44. 5 mmol) 
3 -^^^-f/^P t:°^-^^^/^^7 i /^=^^-fe:^^7/W^>/>'(5.79 g, 
Ife* 73%) £#fc„ 
APCI-MS m/z: 266 [M+H] + . 

1 ©Ig2 ^|Bm(D^^2pCT, ±|BXS 1 X^hfltz. 3 — <^^-C/^ 
Zfn t"^-^^^/W^^^/V=^^-fe^^7/W^y^(5.00 g, 18.8 mmol)^b3- 
(3-Ti?^Vl'-5-T$/-2-:7ai=/V-2, 3 — i^t Ko [1, 3, 4] ^~ 
Ti?T 2 T /V) ^/^^^/l^(4. 52 g, Jfcsfi 78%) £#fc 0 

APCI-MS m/z: 307 [M+H] + . 
Ig3 

##^Jl(OXS3^lS^^fe^ipCT. ±|BXS2T*#?>^fc3- (3-T-fe 
f/V-5-75/-2-7i^-2, [1, 3, 4] f 7i?7/- 

<7V) ~fxi t°^-^^^/U3i^-7 i /V(4.52 g, 14.7 mmol) d^fb^E 
(4.39 g, HSP£ 80%) £#fc c 
APCI-MS m/z: 372 [M+H] + . 
#t«6 (^^2 2) 

it-a-^dA (2. 50 g, 8. 36 mmol) (30 mL) U 2 - ^/l^n 7 31 = 

7^^^(2.34 g, 16.7mmolk f ( b V ^ ^=^;V^^ ~7 4 ^) a?9S? 

17 ^ (773 mg, 0. 669 mmol) %5£Tf4 mol/L 7 y >fbi? is ? AtK^ (4. 18 mL) £ *P 
^Sf#ffl^CT, 100 , C-T?4.8 B#P^#bfCo RiS^Tk^Dx., ^^^T^W 
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j\, = 7/1 6/1. ^^^nD^V^^y-^ = 500/1 -+ 300/1) T?» 
§H"5 r. £ «fc 19 > 2 2 (2. 42 g, !W 92%) £#fc 0 

APCI-MS m/z: 315 [M+H] + ; 'H-NMR (CDC1 3 ) 6 (ppm) 5 2.43 (s, 3H), 2.47 (s, 3H), 
7.09-7.45 (m, 6H), 7.49 (m, 2H), 7.84 (ddd, J = 1. 8, 7.5, 7. 7 Hz, 1H). 
#Mt0!)7 (it&m 2 3) 

##*9 6fc|B«iO*«feHltpC-C, fb£^A(70mg, 0. 23 mmolK *5«tt/7^^yW 
si? 7 ^(57 mg, 0. 47 mmol) 3ft»feffc£* 2 3 (11 mg, Jfc^ 15%) tr#fc 0 
FAB-MS m/z: 297 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm): 2.44 (s, 3H), 2.48 (s, 3H), 

7.26- 7.52 (m, 8H), 7.60 (m, 2H). 
###>J8 (ft^2 4) 

mnm6izLmm<Djjmzmvx, ^-a^Aaoo g , 6.68 mmoi). $o£x$3-7 

;V%-Vi'7^=./]stf7l/M(l. 87 g, 13.4 mmol) J^Mb-iMfo 2 4(1. 76 g, 84%) 

APCI-MS m/z: 313 [M-H] - ; ^-NMR (CDC1 3 ) 6 (ppm) : 2.43 (s, 3H), 2.48 (s, 3H), 
7.14 (m, 1H), 7.28-7.51 (m, 8H). 

##^ll6^|B^0^^2pDX, -ffc^ A (2. 00 g, 6.68 mmol) N 4o«tU?3-^ 
DP7i=;^7yl(2.09 g, 13.4 mmol)j)>bib&V!}2 5 (1.92 g, 87%) 

APCI-MS m/z: 329 [M-H]"; X H-NMR (CDC1 3 ) 8 (ppm) : 2.43 (s, 3H), 2.48 (s, 3H), 
7.28-7.50 (m, 8H), 7.69 (dd, J = 1. 5, 1. 6 Hz, 1H). 
#%#J 1 0 (Q&m 2 6) 

#M§-0!l 6 \CtfML<Ojymz& CT, ffrg^A (20 mg, 0. 067 mmol) , 3 -17* 

n^7.j:^7j<7^(26.8 mg, 0.134 mmol) J&»Mfr£4& 2 6 (4.9 mg, Jjjl^ 20%) 

APCI-MS m/z: 373 [M-H]-; 'H-NMR (CDC1 3 ) 5 (ppm) : 2.43 (s, 3H), .2.48 (s, 3H), 

7.27- 7.46 (m, 4H), 7.49-7.58 (m, 4H), 7.84 (dd, J = 1. 6, 1. 6 Hz, 1H). 
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#%^j6l?:|E^O^(C2pCT % 4b^4£>A(2.O0 g, 6.68 mmol), *5«tl^3-^ 
^/W7cr:^/V#7^(1.82 g, 13.4 nBol)a»bfl5£4b2 7(1.73 g, IR^ 84%) £r 

APCI-MS m/z: 311 [M+H]*; ^-NMR (CDC1 3 ) 8 (ppm) : 2.39 (s, 3H), 2.44 (s, 3H), 
2.47 (s, 3H), 7.24-7.38 (m, 6H), 7.48 (m, 3H). 
##091 2 tffr£«&2 8) 

##^ij6^|BicO^(c:2pCT > >fb-8^A(20 mg, 0.067 mmol), *5j:t*3—> 
7/ ^^=/l^3}?7^(19.6 mg, 0. 134 mmol) fatbitss 2 8 (5.5 mg, HX^s 26%) 

APCI-MS m/z: 320 [M~H]"; ^-NMR (CDC1 3 ) 5 (ppm): 2.44 (s, 3H), 2.49 (s, 3H), 
7.29-7.39 (m, 3H), 7.48 (m, 2H), 7.55 (d, J = 7. 7 Hz, 1H), 7.71 (d, J = 7. 7 
Hz, 1H), 7.82 (d, J = 7.9 Hz, 1H), 7.98 (br s, 1H). 
##091 3 Ut&m 2 9) 

###j6te|B<&©;£jfetei|!C-C\ 4b-^#>A(20 mg, 0.067 mmol), 3$£X£ 
3, 4-^tP7x= /^7^Wt(21. lmg, 0. 134 mmol) ^Mb-g^ 2 9(8.4mg, 
l&m 38%) &#fc c 

APCI-MS m/z: 331 [M-H]"; ^-NMR (CDC1 3 ) 5 (ppm): 2.42 (s, 3H), 2.48 (s, 3H), 
7.19 (m, 1H), 7.28-7.39 (m, 4H), 7.48 (m, 2H), 7.56 (m, 1H). 
##01Jl 4 Uk&® 3 0) 

##09 6K:lB*J©#$fefc:ipC't\ <b-a-#)A(20 mg, 0.067 mmol), 43 J: "0 s 
3, 5-i?7A'X-u'7^=z/Utf7ls&t(21. lmg, 0. 134 mmol) J&»Mb&4fe 3 0 (9. 9 mg, 
45%) £r#fc 0 

APCI-MS m/z: 331 [M-H]"; J H-NMR (CDC1 3 ) 5 (ppm): 2.42 (s, 3H), 2.48 (s, 3H), 
6.88 (m, 1H), 7.18, (m, 2H), 7.28-7.39 (m, 3H), 7.47 (m, 2H). 
##091 5 Uk&%!>3 1) 

##0H6tefB#©#ifcfciPfcT\ fb^A(20 mg, 0.067 mmol), *5£tf 
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2, 4-^7/^0 7 01=^^^(21. lmg, 0. 134nmol)a>Mt;-a^J3 1 (9. 1 mg, 
ifc^ 41%) Sr^fco 

APCI-MS m/z: 331 [M-H]"; ^-NMR (CDC1 3 ) 6 (ppm) :■ 2.41 (s, 3H), 2.46 (s, 3H), 
6.86 (m, 1H), 6.95 (m, 1H), 7.26-7.39 (m, 3H), 7.48 (m, 2H), 7.83 (m, 1H). 
##0U 6 (^^3 2) 

0nM6\Z.mM<DjjmtemtX. fc^E(2.88g, 7. 76 mmoD&J;^-:^ 
*u7^~jUtf : 7^$l(2. 17 g, 15.5 2(1.21 g, J&Sp 72%) & 

APCI-MS m/z: 387 [M+H] + ; ^-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.33 (s, 3H), 2.47 
(m, 1H), 2.76 (m, 2H), 3.47 (m, 1H), 3.72 (s, 3H), 7.08-7.46 (m, 8H), 7.81 
(ddd, J = 1.6, 7.4, 7.4 Hz, 1H). 

mmn 7 ut&m3 3) 

1 6 T?# bfotcik&Hfo 3 2 (1. 02 g, 2. 64 mmol) £ T H F (30 mL) KfeM U 
tK^Tx 7K^by^^AT/V^=!>A(50.0 mg, 1. 32 mmol) ZMx., 1 l^ffi 

MWi-fco Kj&mtcmst'}- hvv^-io Tkfp^co. 5 g > mux 3 m 

(238 mg, ift^ 25%) £#fc„ 
APCI-MS m/z: 359 [M+H] + . 
#%^J1 8 tffr&fca 4) 

###| 1 7 b tlfclk&Vo 3 3 (238 mg, 0. 664 mmol) ^^^PD^^y(10 
mQfcJSAlU X* • ~*r— ^^1^(0.422 g, 0.996 mmol) SrJP*., 

45 ^»ra»#ufc. &j&m&*mm-rhv#j*-fom&&iia%.. 

= 2/1) XmWk1rZ> Z-k\n£*)^ it&m 3 4 (120 mg, Ifc^ 51%) &#fc 0 

3 (smmi) 
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2 8 6. 8 g&£Vm$&mWi%ft6 0 g&iS-g-U r.*Lfcfc Ko^b^/Vo 

*«:JD;fcT»£-U g8mmOttSrt)ofc^ (3§7M±MRT- 1 5S) TfTtt 
SrfroT, fi^RI (l^fcfc^^2 0mg^tt5) £#5 0 

1 2 0 m g 
?L*t 14 3.4 m g 
*g#MHK» 3 0 m g 
t Kd^v'T'd tVl/t/l-n-^ 6 mg 

V >m^ri?*->V J* 0. 6 mg 

2 0 0 mg 

mm (ik&vo2 2). 

\v&m 22, 4o g », mmm 2 2 i^m^m^m ct, m^mm ( 1 m 

fefc>)«^2 0mgmt5) ^#5 0 

2 2 2 0 m g 
?L$t 14 3.4 m g 

m&mfflffi 3 0 m g 

t Ko ^ix^n 6 m g 

^t"T y ^IfeT^fry »A 0. 6 mg 

2 0 0 mg 

mmme 5 (§^0113) 
ftm\z£*>* nkmmfa s & 5 msm zmm-t 5 . <t&m 24, 1 g & £ t*d - 
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v $ j*rt.m&*m&uvx p 6 ^psbfc^, ^mmmykx^m* 1000 

*K*T it^-m2 4 2 mg 

D— -v'i/^h— /V 10 mg . 

mm mm 
*mki- hvv j*7mm mm 
BLMmm^Tk mm 

2 . 0 0 mL 

mm c^#j3 5) 

ftmz.£<0, ^M^^5ii«t5o >fb^3 5. 4 0g, ?L$* 
2 8 6.8 g^S^rJm^MWt^6 0 g&*g^U ^tLl-t Kn^f-^n \f;V^;Vn 
-X<D1 0%^mi 2 0 &&toZ-Z> 0 jt^ib-C 

1. 2 g^Px/C^U ^ 8 mm©ft^ o fc*T&g$l (I^TKtt^RT- 1 5S) 
T^^^oT, £g#J (l££&fc9Sttj$#2 0mg£^W-r<5) £#3 0 
M# 3 5 2 0 m g 

?L*t 14 3.4 m g 

3 0 m g 

tKo ^i^cz tVV-t/Vn — ^ 6 m g 

^7gyty^V»i> 0. 6 mg 

2 0 0 m g 

mmme 7 (smms) 
mm uk&%>3 7) 
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*QCfr 3 7 2 0 m g 

fLUf 14 3. 4mg 

m^MWB 3 0 m g 

t KD^v'7 p DtVl'-fe;ua-^ 6 m g 

^"tT V }^gtZ.y^<C2J* 0. 6mg 

2 0 0 mg 

nmmss mmme) 
att#j ak&&3 9) 

v ^A7K^^^PLTpH^6^sbfc:^, mimmm^x^m^ 1000 

mLit5, #^tbfc^^^^7^^T/^tC2mL-roiS®6<]^J«UT, & 
MM (l^T/Vfefc!9Stt^2mg^^i-§) £r#5 0 

<s m g 

D-vy^ h — /is 10 mg 

MM. 

» 

mtmmmTk : mm 

2. 0 0 mL 
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m * <d m m 

1. — fl£5£ (I) 

(I) 

<^>'Z(j:IfI^ £fcte-S(=0)-£^U R 1 tt«fet>L<ra3f«ife<0 

*fc«-c (=w) r 5 wnmmm^t^mnm^mv, r 5 « 

*«lfc©<ffiRTA'^^/P, gilt) L< li*fil©'>^nm;K ttt)t< 
— NR 7 R 8 [5£4>, R 7 *5a;^R 8 ttl^I— ifctiS^ot, TkSWlHK g&t>U< 

w&<DmmcT;\'*~>\', gmt> b< tt*tji©^o7^;K g&& u< tt$m 
n©ry-;K em^b<tt^gm^mm^ -or 9 (s^tu R 9 f«tBR 6 t 

/K U < li#tl©7 y <-/Hi fcteg&& b < tt^flllfe©** 3t«Sr**f*\ 

* ra r 1 0 ; £ r 1 1 ft mm-r z> mmm* * fc o xtm t> u < \mmm<Dm.m 

R 2 te, yfcffcDK^ tit)L<I^Ii©»7;^/K 
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-c (=w x ) r 1 2 [iS'K w i ti.wtmm^t^mnm^m^ R i2 i*7kmm 

*lfet>b<ra#tWfc©teiRT/i^K lit L < Ii^tt©ta7^^=;i', 
fKftt> b< tt*SJfeOffijRT/i"¥^K I^t L <-tt#f ^©^^ n 7/w^;W, fit 
itl< tt#B&©T y -/K MMh b < fi^ttrof^S, - Y 1 R 1 3 (5£«K 
Y 1 ttSfc*!)^* fctefifcltDlH^ic U R 1 3 t> b < li^Oii|7;^;K 
W.&h b< tt&W&<oG»TA>4r^A'^ BtM> b< (i^IiO«li7/^=;K S 

b< tt^fHO^^ n7/V^K b< te^ggKDT y — /V^fcfiff^'b 

K^lMill^f), Sfcft-NR 14 R 15 (5£«f», R 14 *5itFR 15 

tt<7)«its^tt^\ * » r 1 4 £ r 1 5 & mm-f a Hit/ict 

R 3 te, TkSfcJEFK Iftt ) t<l^fI©M7^^;K *iM>U 
j®fcT/Wr~/K WMb b< tt^filJfeOtej|RT/w^=/K flHtlfc b< W^NHfe©^ 
n r/i"*/K ffifefc b < \mw&<»T V -/nfcfcttSifc t> b < i^f^<Dlit£ 

R 4 te, @lfetb<^e^<D{SaT^^K ttt t< tt#l^©«7/V^r= 
A\ b < tt#*Jfe<D<BiRT/^=/K b < fci#g^<7»^ n T/i^/K 

^fcf*R 3 ^R 4 ^— jtl^ot 

- (CR 16A R 16B ) ml -Q- (CR 16C R 16D ) m2 - Qf±¥*irS\ 
i> b< tt^1KJft07*=. W^fcf^^ n7;^l/y^L > m 1 fc^^m 2 
-t fcfil^o 1 0 ~4 ©Ilt^t^^ mUm2«|COi:^f)f, 
R 16 \ R 16I \ R 16C *5j;tJ«R 16D {iP-^fc^^oT. tK^^ ^cz^^ 

i^fcL<l^tt«7/V'^K -or 17 [5W % r 17 «tK^^ m&b 

b< tt^ii©«7/^/K tiii u< »^©iSiSi7^^=;K mm-b b< 



100 



WO 2005/035512 PCT/JP2004/015293 

^gmory-zw f^f)t<i^fMiii, -conr 18 r 19 c*«t»^ 

/l^/K i^t) L < fi#f H(D{£^7;^=/1/, g&*> b< te3¥W.Wk<Dj&mT >V*c 
=/K gglk b < VmW$k(Dl/? a g&*> b < li^Ii©7 y -/l^fc 

«Sm i b U< It^^SlS^tt^, ^fcfiR 18 ^R 19 ^^i--5^i^ 

*fc«:-COR 22 (5£cK R 22 ^^^, «mt>b<«^m^ 
{S^T/v^/K g&t> b< te^ggKDfgi&T/l'^/K tt^fct< tt^ft©tt 
7W3r~/K gg|*> b < fc#WM<D^? a T/t^/K g^& b< te^gg^T y — 
/^fc«gm'fcU<^gm^mmS^i-) — NR 23 R 24 Kf, 

R 23 ^3J;U?R 24 fillI-*fc(»^oT. TkfffJj^ ItfeL<}^fH0tt7 
gm& b< (i#«m^<SmT/^=/K IMt< ^f^©{£t7;^ 

—/K g&k b < u^tt©v'^ u t/i^/k grnt b < fi^gm^r y —/V. g 

mhv<n$¥m^(om.mmm, -cor 25 <5£«k R 25 «7kmm^. gmt>b< 

vmW&(D{$MT;i>*;\<>, W&h b< (i*f^©tt7^^=^, g^fc b< 
g^MfcT/V^/K fi^k b< »M©v'i!'n7^^K g^& b< te§£g 
m^T y -/V, gm^ b< (i#g^<Dit^ii^ N gglt> b< li^II©»7;v= 
gmtb<«^gmOTy-^=¥iX, T^/, tt^!>L<}^tt« 
T/l^A-T 5 7 % gm t> b < i^*fi©«7;W^^7 ^ / * fcteg^ b < it 
^it<D7y^7$y^t) £fc?3-S0 2 R 26 (5£* % R 26 Hftt)t<tt 
^1^O<S07;^/K g&fc b< f^g^iSaT/V<5r^/K g^k b< te=H=g 
m<D\&®.T/y*-;i>, gmt b< |j:#Iio^^D7;^;K g&& b< (i^ft 

<DTy-/^fc«g^t>b<^gmom^s^i-) ^*-r^ *^«r 23 

^R 24 ^p^s^^^-^^^ oT g^^ L <^ e ^ 0 ^^ S ^^ 
If:l4-C0 2 R 27 (s^^K R 27 f*7K^m^ Itit<(j:*fMii7 
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fism^u<«#amo^ms^-r) £isrra\ *fcteR i6A £R i6B &b< 
«r 1 6 c t r 1 6 l> &-m\zt£^Twzmm*%m umi$ 2^2 &.±(Dmm 

XhZb%. ^We*L<Z>R 16 \ R 16I \ R 16C joj;U?R 16D ^|^— XhMte^X^ 

T^J:<; iitsroo^i^i^t ^ r 1 6 \ r 16b n r 16c *5J;^r 16 
Mo 

2. R 1 ^^ L< I^il©fil7/1'^=;K b< te^fi^T y — 

Jffi^PJo 

3 . r 1 ^sgife^ b < «^gm^isaT^^/w, mm t b < te#mm<£>«7vw 

^^£7U3:-C (=W) R 5 (5£<K W*3j;t^R 5 {iHUlB^I^«T^6) t?£>3 

4 . r 1 asgm u < te^mm^ t y * fc tt< 

5 . r 1 *mmi> l < fi^tt©7 y -sw^isHsg i mm^^cmm 

Mo 

6 . R^S&k b< fi#a^i£aT/V^r^^T'fe-5ft^(Df5ffl^ 1 «|S^O 

7 . R 1 ^§&*> b < Ii^lj|0tt7;v=3r;^ tifemmh b < «^«m<^« 

8 . R 2 &7kmm?s «mt> b< it^mmcoi&mT^^tc^ 

-C (=W 1 ) R 12 (5£<K W^Jzt^R^^tL^tLBUlBtl^aT'fcS) T'feS 
If 2fc<7}®ffljg 1-7 ^(D^Tft^ilfSiKo^®^, 

9. R 2 ^- C (=W 1 ) R 1 2 W x *5j:^R 12 f«tb^tul5^I^«T-fe 
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5) -?$>zn&<D%mm 1 ~ 7m(D^-mM^m^.<D^mm^L 

10. R 1 2 &W&-b b< fS^gmofSaTA-^/K W&h U< te#gg|<£>{g;^ 

1 4 . r 3 asg&t> l < te^em^igar/i^/K gm& u < ^m^^mr 

1 5. R 3 ^fit) t < fi^f ^Ofia7^Jr;K^5it©ifflI 1 ~ 1 3m 
1 6 . R 3 ^gi&{£j&T/l'^/l^&3M*tf>f&H0 1 — 1 3 3g<DV>1* ^i^lB^ 
1 7 . R 4 asg&k b < \°£3EmWk<DZ/->? u T;V*;V, ff&fc b < te^g#|OT y 

1 s . R 4 asgm<b u< »^fi©7 y — /^fcf^gm^ u< fe&w&vMmm 

^T*feSIf ^(DfSffl^ 1 ~ 1 6 ^OVN-f tLd4C|E<fe<D^:jfi^I| 0 

2 0. R 3 £R 4 tf$— Itld&oT 

- (CR 16A R 16B ) ml -Q- (CR 16C R 16D ) m2 - q n rh A> R i6B N 

R i6C N R i6D % m i*3a:T^m2f«tl^mi3^^T*fe5) ^i-H^OfSIS 
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2 1. R 3 iR^S-tooT- (CH 2 ) ml -Q- (CH 2 ) m2 - (sfcrf., 
ml^m2 f«^^M!B t mm^&Z) ^-Tfif^fSfflm 1 ~ 1 3 JRtf)^ 

2 2. Q^a^t>b<f^g^^rc^lx^T*fo-5lf^^fflm2 0*fcfi2 1 

(Eg 5) PJi^J 0 
2 4 . — JK!5S ( I A) 

R 2A 

R 3A N-N 

(I A) 

^/Hfefcte-C (=W) R 5 (5£«K W*3j;t^R 5 f^^tbHulBi:IIiaT^S) 

R 2 \ R^^.fO'R^fi^^fulBR 2 , R 3 *3«tt^R 4 i: 
$>!9 (fcfcU Z A «JtJ^T*fc«9. ^oR'^y^tfe!), ^oR 2A ^7 
-fc-fvvefc 9 % a>oR 3A 3:fcteR 4A cD— ^M^/i^fc!?, -ftfe^2-^-^y^ 

(B) R ^m&h b< te^g&o^T/i^~^£fctettt&& b< li^ft©^ 
#^m*^£-Cfe Sit, R ZA $$£ZP'R 3 A fi^tL^tLHtifaR 2 *3 £ U?R 3 £ I^T* 

(C) R 1 ^ t L < tt^flOT P -^T'fe 5 i | , R 2A te-C (=W) R 1 
2 (5£>K W*5j;TJ«R 12 f«^^mflBi:PaT*feS) «r*u R 3A te 
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- (CH 2 ) k NHSO z R 3B K4>, kfil-6^Sfc^U R 3B i4I^tt< 

iI©{Sl7;V^r=/K -NR 7B R 8B (5£cK R? 3 ^ J:t^R 8B f«tt^tLtu|BR 
7 te£T*R*kmmX*&%) - (CH 2 ) k NR 7c R 8c (5£«K kteftffB 

i!l^aT^i9 N R 7C ^J:t^R 8C f«tl^MISOR 7 ^J;tJ«R 8 ^R^T'fe-5) * 

fc«- (ch 2 ) k NHc (=o) r 7D kimmkmmx~&*), R 7v nm 

2 7. R 1 ^g^t>U<f^SmOTy-/H?fe5IS^Oi5fflm2 4*/c?i2 5 

2 8. R i t>m^h\,<\-mm.^(o-7 =^=-;v^^m^(Dmm^2 4^fc^2 5 

2 9 . R ^fi&fc L< f^gmo^T^^r=/WT?*>5»^<D|5ffl^ 2 4^/c 

3 o . r HmmmT^/vxibzmikiDwmwz 2 4 *fc^ 2 5 mmm^T 

3 1. r^s-c c=w) r 5 w&£vtR s \ttti^ftmmkmmx*$>z>) 
x&z>m#:<D&mm2 4 3= fete 2 5mmm<D^r^T^v^m^t.tcn^:(Dm 

3 2. W^m^^-efe5ff^^ffl^3 l^llESc^^T^T^y ^fl^^fe 
3 3. R 5 ^-nr 7 r 8 (^f. R 7 *5J:TJ?R 8 J«tL^MiBi:^Tfe^) X& 
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34. r 2a ^-c(=o)r 12 (5£<k R i2 immtmmx~h%) x^m^<D 
mm%h2 4~3 3m.(D\,^irfriMzm^<D^Ti/Ty v >mmfc$.tcte^<Dmm^ 

3 5. R 1 2 #M«T/V3r/^& 5 W 5fc<Z)fgffl$fl 3 4 ^IB^^^T V V IS& 

3 7. R 3A ^5- (CH 2 ) k NHS0 2 R 3B (5W % k *3 XXTR ZB \tt*l^tlw\ 
!E£H^T*fc5h - (CH 2 ) k NR 7C R 8C 0£4\ k, R 7C *3 £ TJ*R 8C {«tt 
^itttilBiPaT'fe^) l£:fcte- (CH 2 ) k NHC (=0) R 7D <&ft^ k*5£ 

3 8. R 3A ^S- (CH 2 ) k NH S O 2 R 3B (5$;*, k 43 ±TJ*R 8B f**r*L-e*bfl(r 

3 9 . R 4A asm$&^ u< tt^tior y -/n^fc^em^ u< (^em^^ 
^^if^s-efesiiM^^igi^ 4~3 s^vN-rt^^^istfe^^T^T^/y ^ 

4 0. R 4A ^g^^L<«^fi^Ty-/l-T^«5ff^:(D^a^2 4~38« 

^v^tt^{ciB^^T^T>^y ^mMW^tL\t.^:(owm^mz.mm-^MMo 

4 1. R 4A £Sgg|fc b< l^f^7x^;^fdii^^ L< fi^it©^^ 
^;V-efe5li^(Df5H^2 4 — 3 8^(DV^tL^^IB^(D^T^Ty*y ^Dt^fle 

42. r 4a &? ~~/isx>&z>m?k<Dmmn2 4-3 s^ovvrti/^teiagt©^ 
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4 3 . If j£<Dfflmm 2 4 ~ 4 2 ^.<D V ^-f^l-IB^^T S?T ✓ y ^f|5|§L#: £ 

4 4 . gfttt£>9&S& 2 4 ~ 4 2 ^©V ^ *T,^C|B^<£>^T S?T ^ V 
tt^O^S^^fF^^tbSm^^j^i: LT^tSMa^^yE g 5Pl 

4 5. i*OiBl2 4~4 2 3fi©V^tb^HlSB«iO^T^T>/y ^iHft^fc 
4 6. W*^fflH2 4~4 2^(DV^tb^^lS^O^Tv ? T^y >-^##:^^ 

4 7. it^cDigH^ i ~2 2m<D^-ftLfr\^m,(D<?-Tz?Tyv ^mm^ta-t 

E g 5 <£>Pl*2f& 0 

4 9 . ^M^JOMif Ofc:a60W3fc<D^H|g 1 ~ 2 2 3£©Vvf jfra>m!B*fc<E>^r 

5 i . ftsfcof&fflfg 2 4 ~ 4 2 T%<D^-r*ifriz.wMv>^T *s y it 

g 5 <0ffiS#jfc o 

5 2. S*©iBf 2 4 — 4 2^V^^{d|B^^^T^Ti/y V^^fc 
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5 3. m&<Dmmm2 4-4 2^v^tL^^f5^o^T^T>/y ^m*$w--£tc 
5 4. M«^i/yE g 5 mmm<7>mi£<Dtz.i5b<Dm^<Dmmm 2 4-4 2^<z^ 

•5 5. »Ji^M^a^BO^^J<DMit©fc«)<^W^(Dt5fflm2 4-4 25 
5 6. ffimmM(DBm<Dfc#><Dm-$i<Dffimf52 4 — 4 2 3S©V^tt^fc|B«©^- 
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